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A. QUICK GUIDE TO EIMAC PRODUCTS 
AND SERVICES OFFERED IN THIS CATALOG 


Including... 


® Your nearest distributor of modern, fully guaranteed Eimac 
Vacuum tubes, vacuum capacitors, heat dissipating con- 
nectors, air-system sockets, preformed contact finger stock 
and vacuum switches. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, any informa- 
tion on deliveries and prices, or provide other information 
not found in the catalog. 


Eimac tube type numbering system. 
Tube Replacement Chart. 


@ Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac engineers, whose combined knowledge and experience are at your service. 
Additional contributions by this Eimac department are its Application Bulletins, an expanding 
service which you receive without obligation. 


F ield Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in 
major cities. They will help you personally with experimental work, problems of technique, etc. 
Engineers from the Eitel-McCullough plant in San Bruno are available, too, for field consultation 
throughout the country. As Eimac tubes are world renowned, the same services extend to various 
countries overseas through the Eimac export division. 
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A DATA SHEET FOR THE EIMAC FIELD ENGINEERS IS BEING PREPARED i 
AND JILL BEHAILED TO YOU FOR INSERTION IN THIS CATALOG om 
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Eimac 
Tube Type 
Numbering 

System 
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Since 1945 all new tube types developed by Eitel- 
McCullough, Inc. have been given a type number 
chosen according to a coded number system. This 
system is designed to convey descriptive information 
about the tube. 

In general, the type numbers consist of: a numeral in- 
dicating the number of electrodes, one or more letters 
denoting special characteristics, a numeral represent- 
ing the plate dissipation, and a final letter to distin- 


guish the tube from others bearing similar preceding 
letters and numerals. Triode types carry an additional 
number to indicate their approximate amplification 
factor. 

To illustrate the method of coding and the information 
the type number conveys, a 100-watt, ceramic, ex- 
ternal-anode, forced-air cooled Eimac triode, type 
number 3CX10@A5, is broken down as follows: 


3CXIO0AS 


Number of Electrodes 
2—Diode 
3—Triode 
4—Tetrode 
5—Pentode 


Description 

C —Ceramic Envelope (No Glass) 
L —External Anode, Liquid Convection Cooling 
N—External Anode, Natural Convection Air 

Cooling 
P —Primarily for Pulse Applications 
*R—Internal Anode, Radiation Cooled 
W-—External Anode, Water Cooled 
X—External Anode, Forced-Air Cooled 


*In older types, the dash, as in the case of the 
4-250A, carries the meaning of “R” given above. 


(Effective 4-3-58) Copyright 1950 By Eltel-McCullough, Inc. 


Plate Amplification 
Dissipation Factor 


(Watts ) 1--0 to 10 


2—11 to 20 
3—21 to 30 
4—31 to 50 
5—51 to 100 
6—101 to 200 
7—201 to 500 
8—501 to 1000 


Version 
Distinguishes tubes which,  al- 
though alike as to number of elec- 
trodes and plate dissipation, are 
not necessarily interchangeable 
physically or electrically. 
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Eimac Tube-Type Numbering System for 


Power Klystrons 


In general, Eimac power klystrons are described by a 
coded numbering system similar to that used to iden- 
tify negative-grid tubes. 

The type numbers contain: a numeral indicating the 
number of cavities along the beam, one or more 
letters denoting the type of tube and special charac- 
teristics if any, a numeral designating the collector 


dissipation, and a pair of letters, the first describing 
the frequency band in which the tube operates and the 
second describing the sub-band in which it operates. 


As an example, the type number describing an Eimac 
four-cavity klystron with modulating anode and 50,- 
000-watt collector, designed for use in the “L” band is 
broken down as follows: 


4KM50,000LR 


Sub-Band 


Collector 
Dissipation 
In klystron catalog numbers as- 
signed prior to May 1, 1961 
this was expressed in watts. In 
those assigned since that date 
it is expressed in kilowatts. 


Nomb eects ities Describes useful frequency sub- 


band. Since no standard sub- 
band assignment system exists 
Eimac has evolved its own. 


Frequency Band 


Description (Megacycles) 
K —Klystron P—225 to 390 
M—wutilizes Eimac Modulating L—-390 eh 1550 
Anode : S—1550 to 3900 
P —Primarily for Pulse Applica- C—3900 to 6200 
tions X—6200 to 10,900 


K—10,900 to 36,000 
Q—36,000 to 46,000 
Y—46,000 to 56,000 


ALABAMA 


Birmingham 

Ack Radio Supply Company 

3101 4th Avenue, South 

FA 2-0588 

James W. Clary Company 

1713 Second Avenue, South 

FA 2-2488 

M. G. Electronics & Equipment Company 
201-3 South 18th Street 

FA 2-0449 

Dothan 

Hand Supply Company 

705 South Oates Street 

SY 2-3148 

Mobile 

Forbes Electronic Distributors, Inc. 
57 North Washington Avenue 

HE 2-7661 


ALASKA 


Anchorage 

Yukon Radio Supply 
Box 406 

BR 2-7964 

Juneau 

Alaska Radio Supply 
Box 2538 

307 Seward 
586-3333 


ARIZONA 


Phoenix 

Radio Parts of Arizona 
P.0. Box 6345 

214 South 11th Avenue 
AL 8-6476 

Tucson 

Inland Electronic Supply 
715 East Broadway 

MA 4-4404 


ARKANSAS 
El Dorado 
Electronic Service Supply Company 
P.O. Box 208 
413 West Main 
UN 2-4901 
Fort Smith 
Wise Radio & TV Supply, Inc. 
1001 Towson Avenue 
SU 3-8926 
Little Rock 
Carlton-Bates Company 
1201 East Sixth Street 
FR 5-5375 
David White Radio Supply Company 
1222 Main Street 
FR 6-1391 


Texarkana 

Lavender Distributing Corporation 
518-520 East 4th Street 

773-4631 


CALIFORNIA 


Fresno 

Jack C. Arbuckle Company 
2349 Kern Street 

AM 4-6554 

Glendale 

R. V. Weatherford Company 
6921 San Fernando Road 
VI 9-2471 

Long Beach 

Larry Lynde Electronics 
1526 East 4th Street 

HE 7-4807 

Los Angeles 

Henry Radio 

11240 West Olympic Blvd. 
BR 2-0861 

Federated Purchasers, Inc. 
11820 West Olympic Blvd. 
BR 2-8771 

Radio Products Sales Company, Inc. 
1501 South Hill Street 

RI 9-7471 

Oakland 

Brill Electronics 

610 East 10th Street 

TE 2-6100 

Elmar Electronics 

140 11th Street 

TE 4-3311 

Palo Alto 

Zack Electronics 

654 High Street 

DA 6-5432 

Riverside 

Electronic Supply Riverside, Inc. 
2486 Third Street 

OV 3-8110 

Sacramento 

Dunlap Electronics, Inc. 
1800 22nd Street 

HU 1-4821 

San Diego 

Radio Parts Company 
2060 India Street 

BE 9-9361 

Western Radio & T.V. Supply Company 
P.O. Box 1728 

1415 India Street 

BE 9-0361 


San Francisco 


Fortune Electronics, Inc. 
2280 Palou Avenue 
VA 6-8811 


EIMAC 
DISTRIBUTORS 


Zack Electronics 

1422 Market Street 

MA 1-1424 

San Jose 

Peninsula Electronic Supply, Inc. 
656 South lst Street 

CY 4-8781 


COLORADO 


Colorado Springs 

D & M Electronic Supply 

717 North Weber Street 

ME 3-0902 

Denver 

Denver Electronic Supply Corporation 
2170 South Grape Street 

SK 7-3351 

Inter-State Radio & Supply Company 
1200 Stout Street 

TA 5-5347 

L. B. Walker Radio Company 

300 Bryant Street 

WE 5-2401 

Grand Junction 

Radio & Electronic Supply Company 
640 White Avenue 

CH 3-3346 

Pueblo 

L. B. Walker Radio Company 

100 North Victoria 

LI 2-1924 


CONNECTICUT 


New Haven 

Radio Shack Corporation 
230-234 Crown Street 
SP 7-7941 


DISTRICT OF COLUMBIA 


Washington 

Capitol Radio Wholesalers, Inc. 
2120-22 14th Street, N.W. 

AD 2-6000 

Electronic Wholesalers, Inc. 
2345 Sherman Avenue, N.W. 
HU 3-5200 


FLORIDA 


Ellenton 

Bill Slep Company 

301 Highway 

722-1843 

Jacksonville 

Southeast Audio Company 
1125 Roselle Street 
356-3007 

Melbourne 

Electronic Wholesalers, Inc. 
1301 Hibiscus Blvd. 

PA 3-1441 


EIMAC 

ah DISTRIBUTORS 

Miami 

Amateur Radio Center, Inc. 

2805 N. E. 2nd Avenue 

FR 4-4101 

East Coast Electronics, Inc. 

1900 N. W. Miami Court 

371-4635 

Electronic Equipment Company 

2701 N. W. 42nd Avenue 

NE 5-0421 

Electronic Wholesalers, Inc. 

9390 N. W. 27th Avenue 

OX 6-1620 

Panama City 

Central Electronic Supply 

P.0. Box 1700 

316 Luverne Avenue 

SU 5-4821 

Tampa 

Thurow Electronics, Inc. 

121 South Water Street 

229-1885 

West Palm Beach 

Goddard, Inc. 

1309 North Dixie 

TE 3-5/01 


GEORGIA 
Atlanta 
Specialty Distributing Company 
763 Junipera Street, N.E. 
TR 3-2521 


HAWAII 


Honolulu 

Honolulu Electronics 

816 Keeaumoku Street 
999-591 

Industrial Electronics, Inc. 
565 South Queen Street 
6-5176 

Polynesian Electronic Distributing Co. 
1336-4 Dillingham Blvd. 
82-991 

Precision Radio, Ltd. 

1160 South King Street 
50-8291 

Radio Television Corporation 
777 Ala Moana Boulevard 
50-2901 


IDAHO 


Twin Falls 

United Electronics Wholesale 
328 Third Street, East 
733-7324 


ILLINOIS 
Chicago 
Allied Radio Corporation 
111 North Campbell Avenue 
TA 9-9100 
Newark Electronics Corporation 
223 West Madison Street 
ST 2-2944 
Peoria 
Klaus Radio & Electronic Company 
403 East Lake 
688-3401 


INDIANA 


Indianapolis 

Graham Electronics Supply Company 
122 South Senate 

ME 4-8486 


IOWA 
Cedar Rapids 
Deeco, Inc. 
618 First Street, N.W. 
EM 4-2493 
Council Bluffs 
World Radio Laboratories, Inc. 
3415 West Broadway 
328-1851 
Davenport 
TCR Distributors 
1205 East River Drive 
323-8051 
Des Moines 
Radio Trade Supply Company 
1224 Grand Avenue 
AT 8-7237 
Mason City 
Waters Electronic Supply 
516 South Delaware 
GA 3-5889 


KANSAS 
Wichita 
Radio Supply Company, Inc. 
115 Laura 
AM 7-0881 


KENTUCKY 


Louisville 

P. |. Burks & Company, Inc. 
659 South 9th Street 

JU 4-0254 


LOUISIANA 


Alexandria 

Central Radio Supply Company, Inc. 
601 North Third Street 

3-4517 

Lafayette 

Ralph’s of Lafayette, Inc. 

3004 Cameron Street 

CE 4-4507 

New Orleans 

EPCOR 

3622 Toulouse Street 

HU 6-3777 

Radio Parts, Inc. 

1112 Magazine Street 

JA 2-0217 

Shreveport 

Interstate Electric Co. of Shreveport, Inc. 
1419 Culpepper Street 

3-6131 

Lavender Distributing Corporation 
1549 Wilkinson Avenue 

3-7161 


MARYLAND 
Baltimore 
Kann-Ellert Electronics, Inc. 
2050 Rockrose Avenue 
TU 9-4242 


MASSACHUSETTS 


Boston & 
Demambro Radio Supply Company, Inc. , 
1095 Commonwealth Avenue 

AL 4-9000 

Radio Shack Corporation 

Industrial Division 

730 Commonwealth Avenue 

RE 4-6811 

Newton 

Cramer Electronics, Inc. 

320 Needham Street 

WO 9-7700 

Springfield 

Soundco Electronic Supply Co., Inc. 

147 Dwight Street 

RE 9-3847 


MICHIGAN 
Battle Creek 
Electronic Supply Corporation 
94 Hamblin Avenue 
WO 5-1241 
Detroit 
Newark-Ferguson Electronics, Inc. 
20700 Hubbel Avenue 
JO 4-5490 
Flint 
Shand Radio Specialties, Inc. 
2608 Leith Street 
CE 2-9714 


MINNESOTA 
Duluth 
Northwest Radio 
123 East Ist Street 
RA 7-1565 
Mankato 
Southern Minnesota Supply Company 
Corner Second & Main 
4501 
Minneapolis 
Electronic Center, Inc. 
107 3rd Avenue, N. 
FE 8-8678 
Lew Bonn Company 
1211 La Salle 
339-9461 


MISSISSIPPI 


Jackson 

Swan Electronics, Inc. 
342 North Gallatin Street 
FL 2-5516 


MISSOURI 
Butler 
Henry Radio Company 
211 North Main 
Phone: 395 
Joplin 
Norman Electronics 
402 Wall Street 
MA 4-0368 
Kansas City 
Walters Radio Supply 
3635 Broadway 
VA 1-8058 


@ 
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St. Louis 

Interstate Industrial Electronics, Inc. 
8406 Olive Street Road 

WY 4-7585 

Olive Industrial Electronics 
6662 Olive Street Road 

VO 3-4051 

Van Sickle Radio Company 
1113 Pine Street 

CH 1-1814 

Walter Ashe Radio Company 
1125 Pine Street 

CH 1-1125 


MONTANA 
Billings 
Electronic Supply Company 
214 11th Street, West 
2-2197 
Heald Supply Company 
2112 4th Avenue, North 
245-5141 


NEBRASKA 


Lincoln 

Scott Electronic Supply Company 
2201 “0” Street 

2-6558 

Scottsbluff 

Joachim Radio Supply, Inc. 

1913 Broadway 

ME 2-2181 


NEVADA 


Reno 

Electronic Distributing Co. of Nevada 
720 Tahoe Street 

FA 3-2766 


NEW HAMPSHIRE 


Concord 

Evans Radio, Inc. 
P.0. Box 312 

CA 5-3358 


NEW JERSEY 


Princeton 

Sun Radio & Electronics Co., Inc. 
206 Center, Route 206 

OR 5-8600 

Springfield 

Federated Purchasers, Inc. 

155 U. S. Route 22 

DI 9-3050 


NEW MEXICO 


Alamogordo 

Kierulff Electronics Company, Inc. 
209 Pennsylvania Avenue 
HE 7-0370 

Albuquerque 

Midland Specialty Company 
1712 Lomas Blvd., N.E. 
247-2486 

Radio Equipment Company 
523 Central, N.E. 

CH 2-5681 


Roswell 

R & R Electronic Supply Company 
605 East Second Street 

MA 2-0670 


NEW YORK 


Albany 

Fort Orange Radio Dist. Co., Inc. 
904-916 Broadway 

HE 6-8411 

Buffalo 

Radio Equipment Corporation 
312 Elm Street 

TL 6-1415 

Lynbrook, L. |. 

Peerless Radio Distributors, Inc. 
19 Wilbur Street 

LY 3-2121 

Mineola, L. I. 

Arrow Electronics, Inc. 

525 Jericho Turnpike 

Pl 6-8686 

New York City 

Calvert Electronics, Inc. 

220 East 23rd Street 

OR 9-1340 

Electronic Tube Sales 

161 Washington Street 

BA 7-4141 

Harrison Radio Corporation 
225 Greenwich Street 

BA 7-7777 

Harvey Radio Company, Inc. 
103 West 43rd Street 

JU 2-1500 

Milgray Electronics, Inc. 

160 Varick Street 

YU 9-1600 

Milo Electronics Corporation 
530 Canal Street 

BE 3-2980 

Sun Radio & Electronics Co., Inc. 
650 6th Avenue 

OR 5-8600 

Terminal-Hudson Electronics, Inc. 
236 West 17th Street 

CH 3-5200 

Rochester 

Rochester Radio Supply, Inc. 
140 West Main Street 

LO 2-9900 

Syracuse 

Syracuse Radio Supply 

620 South Sabina Street 

GR 5-0161 


NORTH CAROLINA 


Ashville 

Freck Radio & Supply Company 
38 Biltmore Avenue 

AL 3-3631 

Raleigh 

Southeastern Radio Supply Company 
414 Hillsboro Street 

TE 3-1936 

Winston Salem 

Electronic Wholesalers, Inc. 
938 Burke Street 

PA 5-8711 
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NORTH DAKOTA 


Fargo 

Bristol Distributing Company 
1345 Main Street 

AD 2-7493 

Minot 

John Iverson Company 

216 2nd Street, S.W. 

TE 2-3117 


OHIO 


Cincinnati 

Hughes Peters, Inc. 

1128 Sycamore Street 

DU 1-7625 

Cleveland 

Pioneer Electronics Supply 
5403 Prospect Avenue 
432-0010 

Columbus 

Hughes Peters, Inc. 

481 East 11th Street 

AX 4-5351 

Dayton 

Srepco Electronics, Inc. 
314 Leo Street 

224-3871 

Stotts Friedman Company 
108 North Jefferson Street 
BA 4-1111 

Toledo 

Warren Radio Company 
1002 Adams Street 

CH 8-3364 

Youngstown 

Ross Radio, Inc. 

325 West Federal Street 
RI 6-8881 


OKLAHOMA 


Lawton 

Reynolds Radio Supply Company 
908 B Avenue 

EL 5-1292 

Oklahoma City 

Radio Supply, Inc. 

724 North Hudson 

CE 2-6128 

Tulsa 

Radio, Inc. 

1000 South Main Street 
LU 7-9124 

S & S Radio Supply 

537 South Kenosha Street 
LU 2-7173 


OREGON 
Medford 
Verl Walker Company 
205 West Jackson Street 
773-7557 
Portland 
Lou Johnson Company 
1506 N. W. Irving Street 
CA 2-9551 
United Radio Supply 
22 N. W. Ninth Avenue 
CA 6-6335 


EIMAC 
eat DISTRIBUTORS 


PENNSYLVANIA 


Altoona 

Allegheny Electronics, Inc. 
1720 Union Avenue 

WI 4-0828 

Philadelphia 

Almo Radio Company, Inc. 
913 Arch Street 

WA 2-5918 

Philadelphia Electronics, Inc. 
1225 Vine Street 

LO 8-7444 

Pittsburgh 

Cameradio 

1121 Penn Avenue 

EX 1-4000 

Reading 

George D. Barbey Company 
157-159 Penn Street 

FR 6-745] 

Scranton 

Fred P. Pursell Company 
1221-1227 North Washington Avenue 
DI 6-2011 

State College 

Alvo Electronics Distributors, Inc. 
103 South Pugh Street 

AD 8-6277 


SOUTH CAROLINA 


Charleston 

Wholesale Radio Supply Company 
515 East Bay Street 

RA 2-2634 

Columbia 

Dixie Radio Supply Company 
1900 Barnwell Street 

AL 3-5333 

Greenville 

Carolina Radio Supply Company 
221 W. Washington Street 

CE 9-5125 


SOUTH DAKOTA 
Rapid City 
Ellis Electronics Supply 
253 East Main 
FI 2-0360 
Sioux Falls 
Warren Supply Company 
196 East 6th Street 
ED 4-6942 
Watertown 
Burghardt Radio Supply, Inc. 
Box 746 
TU 6-5749 


TENNESSEE 


Jackson 

L. K. Rush Company, Inc. 
425-27-29-31 N. Royal Street 
2-6533 

Knoxville 

McClung Appliances 

310 Georgia Street, N.E. 
4-1811 


Nashville 

Electra Distributing Company 
1914 West End Avenue 

AL 5-8444 

Tullahoma 

Randolph & Holt, Inc. 

304 South Atlantic Street 

GL 5-4531 


TEXAS 


Corpus Christi 

Electronic Equipment & Engineering Co. 
805 South Staples Street 
TU 3-9271 

Dallas 

Adleta Electronics Company 
1914 Cedar Springs 

RI 1-3152 

Engineering Supply Company 
6000 Denton Drive 

FL 7-6121 


Wholesale Electronics Supply 
2809 Ross Avenue 

TA 4-3001 

El Paso 

McNicol, Inc. 

3012 East Yandell Street 

LO 6-2936 

Midland Specialty Company 

2235 Wyoming Avenue 

KE 3-9555 

Houston 

Busacker Electronic Equip. Co., Inc. 
1216 West Clay 

JA 6-4661 

Laredo 

Guarantee Radio Supply Company 
1314 Iturbide Street 

RA 2-3233 


Pan American Electronic Company 
1015 Iturbide Street 

RA 3-6913 

Lubbock 

B & L Radio & TV Supply, Inc. 
2424 Texas Avenue 

PO 5-6352 

Port Arthur 

Diehl Radio & TV Supply 

2120 7th Street 

YU 2-6311 

San Antonio 

The Perry Shankle Company 
1801 South Flores Street 

CA 3-1801 


Radio & Television Parts Company 
1828 North St. Mary’s Street 
CA 7-7503 


UTAH 
Salt Lake City 
Electronic Sales Corporation (ELSCO) 
167 Social Hall Avenue 
359-7691 
S. R. Ross, Inc. 
1212 South State Street 
DA 8-0591 
Standard Supply Company 
225 East 6th South Street 
EL 5-2971 


VIRGINIA 


Charlottesville oe) 


Virginia Radio Supply Co., Inc. 
Box 1189 

296-4184 

Norfolk 

Priest Electronics, Inc. 

6431 Tidewater Drive 

885-0141 

Richmond 

Meridian Electronics, Inc. 
1001 West Broad Street 

EL 5-2834 

Roanoke 

H. C. Baker Sales Company, Inc. 
19 Franklin Road 

DI 4-9209 


WASHINGTON 


Bellingham 

Advanced Electronics 

110 Grand Avenue 

RE 3-0280 

Seattle 

C & G Electronics Company 
2221 Second Avenue 

MA 4-4355 

Graybar Electric Co., Inc. 
King and Occidental 

MU 2-0123 

Robert E. Priebe Company 
2228 2nd Avenue 

MU 2-4354 

Spokane 

Northwest Electronics 
East 730 First Avenue 

KE 4-2644 

Tacoma 

C & G Electronics Company 
2502 Jefferson Avenue 
BR 2-3181 


WEST VIRGINIA 


Charleston 

Chemcity Electronics, Inc. 
1637 Fourth Avenue 

DI 2-8151 


WISCONSIN 


Madison 

Satterfield Electronics, Inc. 
1900 Park Street 

AL 7-4801 

Milwaukee 

Radio Parts Company, Inc. 
1314 North Seventh Street 
BR 6-4160 


WYOMING 


Casper 

Fleming Supply, Inc. 

328 East “A’’ Street 
236-6056 

Hathaway Electronic Supply 
333 North Wolcott Street 
234-1821 

Cheyenne 

Houge Radio & TV Supply Company 
4012 Central Avenue 
2-6474 
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EIMAC and EIA 
TUBE NUMBER 


CROSS REFERENCE 
SHEET 


EIMAC NO, 


3CPN10A5 
3CPX100A5 
3CX100A5 
3CX100F5 
3CX1000A7 
3CX10, 000A1 
3CX 10, 000A3 
3CX10,000A7 
3W5000A1 
3W5000A3 
3W5000F1 
3W5000F3 
3X2500A3 
3X2500F3 
3X3000A1 
3X3000F1 
3X3000F7 
3-400Z 

3- 10002 
4-65A 
4-400A 
4-1000A 
4cV100, 000C 
4cw50,000C 
4CX250B 
4CX250F 
4CX250K 
4CX250M 
4CX250R 
4CX300A 
4CX350A 
4CX350F 
4CX1000A 
4CX3000A 
4CX5000A 
40X10, 000D 
40X15, 000A 
40X35, 000C 
4PR60B 
4PR65A 
4PR125A 
4PR4O0A 
4PR1OO0A 
4W300B 
4W20, 000A 
4X150A 
4X150D 
4X150G 
4X150R 
4X150S 


EIA NO. 


7815 
7815R 
7289 
8250 
8238 
8158 
8159 
8160 
8240 
8242 
8241 
8243 
8161 
8251 
8238 
S239 
8162 
8163 
8164 
8165 
8348 
8166 
S251 
8350 
£203 
7204 
8245 
8246 
7580W 
8167 
8321 
8322 
8168 
8169 
8170 
8171 
8281 
8349 
S252 
8187 
8247 
8188 
8189 
8249 
8173 
7034 
7035 
8172 
8296 
8297 


EIA NO. 


7034 
7035 
7203 
7204 
7289 
7580W 
7815 
7815R 
8158 
8159 
8160 
8161 
8162 
8163 
8164 
8165 
8166 
8167 
8168 
8169 
8170 
8171 
8172 
8173 
8187 
8188 
8189 
8238 
8239 
8240 
8241 
8242 
8243 
8245 
8246 
8247 
8249 
8250 
20) 
8252 
8281 
8283 
8296 
8297 
8321 
8322 
8348 
8349 


8350 
8351 


EIMAC NO. 


4X150A 
4X150D 
4CX250B 
4CX250F 
3CX100A5 
4CX250R 
3CPN10A5 
3CPX100A5 
30X10, 000A1 
3CX10,000A3 
3CX10, 000A7 
3X2500A3 
3X3000F7 
3-4002Z 

3- 10002 
4-65A 
4~1000A 
4CX300A 
4CX1000A 
4CX3000A 
4CX5000A 
40X10, 000D 
4X150G 
4W20, 000A 
4PR65A 
4PR4OOA 
4PR1OOOA 
3X3000A1 
3X3000F1 
3W5000A1 
3W5000F 1 
3W5000A3 
3W5000F3 
4CX250K 
4CX250M 
4PR125A 
4W300B 
3CX1LOOF5 
3X2500F3 
4PR60B 
4CX15, 000A 
3CX1000A7 
4X150R 
4X150S 
4CX350A 
4CX350F 

h=- 400A 
46X35, 000C 
4cW50, 0000 
4cV100, 000C 


POWER OUTPUT IN KILOWATTS 


900 


100 
50 


0.01 


4CVIOO,000C/835I 
4CW50,000C/8350 


J) 


40X35,000C/8349 


4CXI5,000A/828! 
4CV35,000A 


\Milaca ae 


3X2500A3/8i6I 
3WS5000A3/8242 


4-lIOOOA/8I66 


3-IOOOZ/8164 


——— 
OOOA7 


QO 


ME MLZ 


3-400Z/8163 


4CX300A/8I67 
4CX250R/7580W 


4CX350A/832!1 
4CX350F/8322 


X843 


3CXIOOA5S/7289 
3CXIOOF 5/8250 


50 6100 


' 


Y/ 


3CV30,000A3 


| 


3CW20,000A3 3CW20,000A7 
3CXI0,O00A3 3CX10,0O00A7 


4CWI0O,0OOA 9 4CXI0,000D 
4CX5000A 4CV20, 000A 
| 


| 


\ 


500 1000 


FREQUENCY IN MEGACYCLES 


3000 


POWER OUTPUT IN KILOWATTS 
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Look in the general section for--- 


@ Your nearest distributor of modern, fully guaranteed Eimac 
electron tubes and electron tube accessories. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, information 
on deliveries and prices, or provide other information not 
found in the catalog. 


@ FEimac tube type numbering system. 
Tube Replacement Chart. 


Prices on Eimac products. 


IMPORTANT EIMAC ‘‘EXTRAS”’ 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac engineers, whose combined knowledge and experience are at your service. 
Additional contributions by this Eimac department are its Application Bulletins, a service which 
you receive without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in 
major cities. They will help you personally with experimental work, problems of technique, etc. 
Engineers from Eitel-McCullough, Inc. are available, too, for field consultation throughout the 
country. As Eimac tubes are world renowned, the same services extend to various countries over- 
seas through the Eimac Export Department. 
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The Eimac 2-01C is a small, closely-spaced, low-capacitance, high-vacuum diode 
designed for use through ultra-high frequencies. In measurement work, it is well suited 
to mounting in a probe and will maintain accuracy in the order of + 1 decibel up to 
700 megacycles. It is useful as an indicator at frequencies as high as 3000 megacycles. 


The 2-01C has a maximum d-c current rating of 1.0 milliampere and a maximum 
peak inverse voltage rating of 1000 volts. Cooling is by convection and radiation. 


GENERAL CHARACTERISTICS 
> ELECTRICAL 


Cathode—Oxide-Coated, Unipotential 
Min. Nom. Max. 


Heating Time” - - - -* | 30 60 seconds 
Heater Voltage - - - - 5.0 volts 
Heater Current - . - - 0.31 0.39 amperes 
Direct Interelectrode Capacitance - - - - - 0.7 uuf 
Zero Signal Voltage (110 Megohm Load) 0.6 1.4 volts 
Resonant Frequency - - : - - 2800 mc 
Plate Resistance eae volts) : E E 8000 24,000 ohms 
> MAXIMUM RATINGS 
PEAK INVERSE ANODE VOLTAGE - - - - 1000 MAX. VOLTS 
D-C PLATE CURRENT - - . - - - 1.0 MAX. MA 
PLATE DISSIPATION - - . = . - 0.1 MAX. WATT 
SEAL TEMPERATURE - - - : - - 175°C MAX. 
MECHANICAL 
Length - - - - 1.813 inches Net Weight - - : 
Diameter - - . - 0.563 inches Shipping Weight (Approx.) - 


INPUT CHARACTERISTICS 


0 
Hl Ered ae Se | ed Le 
z Resistance— Reactance x 100 
: ee a= 
tae 
0. 
Ol 0.1 om 1000 
FREQUENCY, i 
RESPONSE 


a 100 cps 1000 cps 10,000 cps 0.) me Ime 10 me 100 me 
FREQUENCY 


Input Impedance and Frequency Response of an Eimac 2-01C operating 
in a Hewlett-Packard Model 410B Vacuum Tube Voltmeter. 
Reproduced from Hewlett-Packard Catalog No. 21-A, 1952. 


(Effective 1-22-60) Copyright 1960 by Eitel-McCullough, Inc. 
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> Indicates change from sheet dated 11-14-58 
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.060+ .003 DIA. 


=e 
16 MAX. DIA. 


1.510 +.020 


|—= MAX. 


HEATER & 


CATHODE 333+.015 


ai 546 +,005' DIA. 


[a OS on OD DEA. 


DIMENSIONS 
IN INCHES 


> Indicates change from sheet dated 11-14-58 Printed in U.S.A. 1012 


The Eimac 2-25A diode is a high-vacuum rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 


2-25A 


HIGH-VACUUM 


RECTIFIER 


the use of gas-filled rectifier tubes. 


The 2-25A has a maximum d-c current rating of 50 milliamperes and a: 
maximum peak inverse voltage rating of 25,000 volts. Cooling is by convection 


and radiation. 


A single 2-25A will deliver 40 milliamperes at 10,000 volts to a capacitor- 
input filter with 8800 volts single-phase supply. Four 2-25A's in a bridge circuit 
will deliver 100 milliamperes at 15,600 volts to a choke-input filter with 17,600 


volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - 
Current - é : : 


MECHANICAL 
Base - - - : : : : 
Basing : - - . - a : 
Socket - - = - 4 - 
Mounting Position - “ : : 2 
Cooling - - : - . : 2 


Maximum Temperature of Plate Seal 


Recommended Heat Dissipating Plate Connector - 


Maximum Overall Dimensions: 
Length - - - . s 
Diameter - - - - 
Net Weight - - - - - - 
Shipping Weight (approx.) - - - 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE. - 
PLATE DISSIPATION - -_ - 
D:@ PLATE! CURRENT ch te 
PEAK PLATE CURRENT -_ - 


6.3 
3.0 amperes 


volts 


Small 4-pin 
Refer to outline drawing 
Refer to discussion under ''Application™ 
Vertical, base down or up 
Convection and radiation 


225°C 
Eimac HR-| 


4.38 inches 
1.44 inches 
1.2 
1.0 pound 


ounces 


25,000 MAX. VOLTS 
15 MAX. WATTS 
50 MAX. MA 
1.0 MAX. AMPERE 


1Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the “critical” 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘'Application'’. 


APPLICATION 


MECHANICAL 


Mounting—The 2-25A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The small 4-pin base fits an E. F. Johnson Co. No 122-224, 
a National Co. No. XC-4 or CIR-4, or an equivalent socket. In 
some circuits, particularly those of the voltage multipliers illus- 
trated in Fig. 2, it may be necessary to mount the socket on 
stand-off insulators, or on a sheet of insulating material, to 
provide adequate insulation to ground. 


(Effective 7-1-52) Copyright 1952 by Eitel-McCullough, Inc. 


Cooling—The 2-25A is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-I Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 

The maximum temperature at the plate seal must not ex- 
ceed 225°C. A convenient accessory for measuring this tem- 
perature is "Tempilaq', a temperature-sensitive lacquer available 
from the Tempil Corporation, 132 W. 22nd St., New York II, 
N.Y. 


APPLICATION (Continued) 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament 
voltage, as measured at the base pins, should be the rated 
value of 6.3 volts. Variations must be kept within the range 
from 6.0 to 6.6 volts. In applications which require the diode 
to deliver high peak currents, it is important to maintain the 
filament voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-25A reaches oper- 
ating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. 


Plate Operation—With low room illumination, the plate of 
the 2-25A begins to show color as the maximum plate dissipa- 
tion rating of I5 watts is approached. The maximum peak 
inverse voltage rating of 25,000 volts should not be exceeded at 


any time. 


Performance —The accompanying table shows some maximum 
performance capabilities of the 2-25A when used as a power- 
supply rectifier. 


2-25A MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 

Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 

sings, 

Phase, 

Laie 8800 10,000 407) 9 ee ee 

Wave 

Single- 

pare 8800! 10,000 80 7900 100 

Wave 

Single- 

Phase, 17,600 20,000 80 15,800 100 

Bridge 


1One-half the transformer secondary voltage. 


Maximum D-C Current Ratings —Plate dissipation rather than 
peak current usually limits the d-c current which the 2-25A 
is capable of delivering to the load. Because the plate dissi- 
pation associated with a given d-c current depends upon the 
amount of ripple and its wave-shape, circuit conditions will 
determine the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 
2-25A is 50 milliamperes when the load incorporates a choke- 
input filter with the ‘'critical’’ value (or larger) of input 
inductance (Lj in Fig. |): 


= Rett for full-wave single-phase rectifiers, 
18.8f 
o= Reff for half-wave three-phase rectifiers, 
75¢ 
— Reff for full-wave three-phase rectifiers, 
660f 
where: Lo= ‘critical’ value of input inductance (henries), 


f= supply-line frequency (cycles per second), 
an Load voltage (volts) 


~ [oad current {amps} 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-25A is particularly suitable for 
power-supply applications demanding high voltage at low 
current. Under these conditions capacitor-input filter circuits 
become desirable. The maximum d-c current rating of the 2-25A 
when no input choke is incorporated in the filter depends upon 


the total series resistance of the capacitor-charging circuit 
relative to the effective load resistance seen by each tube. 
The circuit diagrams and tabulation in Fig. 2 are so arranged 
and labeled that this required series resistance may be found 
for a wide range of load conditions. This may be done by de- 
termining the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped 
or bridge rectifiers, Ip is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, Rj. 


Rp is the plate resistance of the 2-25A, which may be 
taken as 1200 ohms. 


Rj is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used 
in measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance 
(Rc) up to the required minimum. Its value may be found 
from the formula associated with each of the circuits of Fig. 2. 
This resistor must be inserted in such a position in the circuit 
that it protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage —The peak inverse voltage rating of 
the 2-25A is 25,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the 
case of bridge circuits, and twice this value in the case of half- 
and full-wave rectifiers and voltage multipliers. Peak inverse 
voltage in three-phase operation depends upon the circuit em- 
ployed, and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance 
is low, the 2-25A is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 2-25A is 90 milliamperes. 


The plate characteristic curve for the 2-25A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 15 watts, the maximum peak inverse voltage rating of 
25,000 volts, and the maximum peak plate current of 1.0 ampere 
must not be exceeded. 
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RECTIFIER LOAD VOLTAGE CURRENT 


Fig. |. Rectifier with Choke-Input Filter 


P 


c. Half-Wave Rectifier d. Half-Wave Voltage Doubler 


R,=R_—R—Rp 


e. Half-Wave Voltage Multiplier (with common 
ground when Rs is inserted on the "high" 
side of Ems) f, Full-Wave Voltage Multiplier 


Eimac 2-25A Maximum D-C Current Ratings for R-C Filter Applications 


Dic Plate: Current’ (lo) 350 ea75 Ll e40.00142is 210450 475 | 50.0 milampereeipectune 


A Feiattcchecaing: percent of Effective 
co nee 1.3 2.0 3.4 5.5 9.0 | 16 27 Load Resistance per 
ircuit Resistance (Rc) Fike teoei pl 


A-C Supply Voltage al times Filter-Input 
0.80 0.83 0.88 0.94 1.05 1.23 1.50 D:¢ Voltage (Ee) 


Erms ) 
ae 


Peak Inverse Voltage times Filter-Input 
('/2 these values for circuit b.) paza | 24 | 2s | 27 a0 36 4 D-C Voltage (E<) 


Fig. 2. Eimac 2-25A Basic R-C Circuits (for any one of the indicated loads) 
R;= Equivalent resistance of voltage source. 
Rp= 1200 ohms (600 ohms for two tubes in parallel) 
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PLATE CURRENT--AMPERES 
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Printed in U.S.A. 1012 


2-50A 


RECTIFIER 


The Eimac 2-50A diode is a high-vacuum rectifier intended for use in recti- 
fier units, voltage multipliers, or in special applications, whenever conditions of 
extreme ambient temperatures, high operating frequency, high peak inverse 
voltages, or the production of high-frequency transients would prevent the use 
of gas-filled rectifier tubes. 


The 2-50A has a maximum d-c current rating of 75 milliamperes and a maxi- 
mum peak inverse voltage rating of 30,000 volts. Cooling is by convection and 
radiation. 


A single 2-50A will deliver 60 milliamperes at 12,500 volts to a capacitor- 
input filter with 10,600 volts single-phase supply. Four 2-50A’s in a bridge cir- 


cuit will deliver 150 milliamperes at 19,000 volts to a choke-input filter with 


HIGH-VACUUM 


21,200 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - . 
Current - - - : 


MECHANICAL 
Base - - - - = - : 
Basing - a = é - - 
Socket : : 2 : t : 
Mounting Position : ‘ : = - 
Cooling - = 2 . . E = 
Maximum Temperature of Plate Seal 


Recommended Heat Dissipating Plate Connector - 


Maximum Overall Dimensions: 
Length - - - - - 
Diameter - - - - 
Net Weight 
Shipping Weight (approx. ) - - - 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - 
PLATE DISSIPATION - < : 
D-C PLATE CURRENT’ - 5 - 
PEAK PLATE CURRENT : 


‘Averaged over one cycle for each tube. Applies only when the rectifier is 


value (or larger) of input inductance. For maximum d-c current ratings un 


wee fet fe 


Us. * 
ENTEL-mec ULLOUM, 
sam aruna.cat 


. See OLO volts 
- - 4.0 amperes 


; . - - - Medium 4-pin bayonet 
Refer to outline drawing 
- - Refer to discussion under ‘Application™ 
2 . ~ - Vertical, base down or up 
Convection and radiation 
- . - - - - - eee 2 ek 
- - - - - - - Eimac HR-3 


: - ‘ = : - 5.50 inches 
: . : 4 2 - 1.82 inches 
E : é : : - 2.5 ounces 
: : : - - - 1.0 pound 


- - 30,000 MAX. VOLTS 
- - 30 MAX. WATTS 
- - 75 MAX. MA 

- - 1.0 MAX. AMPERE 


coupled to the load by a choke-input filter incorporating the “critical” 
der this and other load conditions see discussion under ''Application”’. 


APPLICATION 


MECHANICAL 


Mounting—The 2-50A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The medium 4-pin base fits an E. F. Johnson Co. No. 122- 
224, a National Co. No. XC-4 or CIR-4, or an equivalent socket. 
In some circuits, particularly those of the voltage multipliers 
‘llustrated in Fig. 2, it may be necessary to mount the socket 


(Effective 7-1-52) Copyright 1952 by Eitel-McCullough, Inc. 


on stand-off insulators, or on a sheet of insulating material, to 
provide adequate insulation to ground. 


Cooling—The 2-50A is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-3 Heat Dissi- 
pating Connector or equivalent is required on the plate terminal. 

The maximum temperature at the plate seal must not exceed 
225°C. A convenient accessory for measuring this temperature 


APPLICATION (Continued) 


is "Tempilaq'' a temperature-sensitive lacquer available from 


the Tempil Corporation, 132 W. 22nd St., New York II, N. Y. 
ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value of 
5.0 volts. Variations must be kept within the range from 4.75 
to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT A HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-50A reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 


filament voltage. 


Plate Operation—With low room illumination the plate of 
the 2-50A begins to show color as the maximum plate dissipa- 
tion rating of 30 watts is approached. The maximum peak inverse 
voltage rating of 30,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-50A when used as a power- 
supply rectifier. 


2-50A MAXIMUM-PERFORMANCE CAPABILITIES 


Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 

Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 

Single- 

Phase, 

Half. 10,600 12,500 60. pel oe eee 

Wave 

Single- 

ee 10,6007 12,500 120 9500 150 

Wave 

Single- 

Phase, 21,200 25,000 120 19,000 150 

Bridge 


1One-half the transformer secondary voltage. 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 2-50A 
is capable of delivering to the load. Because the plate dissipa- 
tion associated with a given d-c current depends upon the 
amount of ripple and its wave-shape, circuit conditions will de- 
termine the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 
2-50A is 75 milliamperes when the load incorporates a choke- 
input filter with the “'critical'’ value (or larger) of input in- 
ductance (L, in Fig. I): 


j= R eff for full-wave single-phase rectifiers, 
18.8f 
ae et for half-wave three-phase rectifiers, 
== Rett for full-wave three-phase rectifiers, 
660f 
where: Lo =''critical’’ value of input inductance (henries), 
f  =supply-line frequency (cycles per second), 


R __ Load voltage (volts) 
hi Se a 
Load current (amps) 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-50A is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits 
become desirable. The maximum d-c current rating of the 2-50A 


when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit 
relative to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load current 
only in the case of the simple half-wave rectifier or half- or full- 
wave multiplier. In the case of full-wave center-tapped or bridge 
rectifiers, Ip is half the load current. 


Rc is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 2-50A, which may be 
taken as 1000 ohms. 


Rj is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum, Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This resistor 
must be inserted in such a position in the circuit that it pro- 
tects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the maxi- 
mum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of 
the 2-50A is 30,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 


in three-phase operation depends upon the circuit employed, and 


will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is low, 


the 2-50A is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 2-50A is 145 milliamperes. 


The plate characteristic curve for the 2-50A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 30 watts, the maximum peak inverse voltage rating of 
30,000 volts, and the maximum peak plate current of 1.0 ampere 


must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 
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Fig. 2 Eimac 2-50A Basic R-C Circuits (for any one of the indicated loads) 
Rj; = Equivalent resistance of voltage source 
Rp= 1000 ohms (500 ohms for two tubes in parallel) 


Total Charging- 
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The Eimac 2-150D is a high vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 
the use of gas-filled rectifier tubes. 


The 2-150D has a maximum d-c current rating of 250 milliamperes and a 
maximum peak inverse voltage rating of 30,000 volts. Cooling is by convection 
and radiation. 


A single 2-150D will deliver 200 milliamperes at | 1,800 volts to a capacitor- 
input filter with 10,600 volts single-phase supply. Four 2-150D's in a bridge 
circuit will deliver 500 milliamperes at 19,000 volts to a choke-input filter with 
21,200 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - 5&0 volts 
Current - - - - - - - - 13.0 amperes 
MECHANICAL 
Base : - - - - - - - : - - - 50-watt jumbo 4-pin bayonet 
Basing - - : - - - - - - - - - Refer to outline drawing 
Socket - - : - - - - - - - 


Refer to discussion under "Application" 


Mounting Position - - - - - - - - : - Vertical, base down or up 


Cooling - - - - - - - - - - - - Convection and Radiation 
Maximum Temperature of Plate Seal - - - - E : 2 : 2 . 275°C 
Recommended Heat Dissipating Plate Connector - - - - - - - - Eimac HR-6 
Maximum Over-all Dimensions: 

Length - - ~ - - - - - - - - 8.88 inches 

Diameter - - - - - - - - - - - - 2.50 inches 
Net Weight - - - - - - - - - - - - - 9 ounces 
Shipping Weight (approx.) - - : - - - - - - - | pound 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - : 3 : 
PLATE DISSIPATION § - - - : . i 
D-C PLATE CURRENT' --— - - - - - 250 MAX. MA 
PEAK PLATE CURRENT - . - - - 3.0 MAX. AMPERES 


‘Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘'critical"’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘Application’. 


APPLICATION 


30,000 MAX. VOLTS 
90 MAX. WATTS 


MECHANICAL 


Mounting—The 2-150D must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent 
socket. In some circuits, particularly those of the voltage multi- 
pliers illustrated in Fig. 2, it may be necessary to mount the 
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socket on stand-off insulators, or on a sheet of insulating ma- 
terial, to provide adequate insulation to ground. 


Cooling—The 2-150D is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-6 Heat Dissi- 
pating Connector or equivalent is required on the -plate terminal. 

The maximum temperature at the plate seal must not exceed 
225°C. A convenient accessory for measuring this temperature 


APPLICATION (Continued) 


is ‘Tempilaq’, a temperature-sensitive lacquer available from 
the Tempil Corporation, 132 W. 22nd Street, New York 11, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 5.0 volts. Variations must be kept within the range from 
4.75 to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-I50D reaches 
operating temperature in a fraction of a second after applica- 
tion of voltage. Plate voltage may be applied simultaneously 
with filament voltage. 


Plate Operation—With low room illumination, the plate of 
the 2-150D begins to show color as the maximum plate dissipa- 
tion rating of 90 watts is approached. The maximum peak 
inverse voltage rating of 30,000 volts should not be exceeded 


at any time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-150D when used as a power- 
supply rectifier. 


2-150D MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 

Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 

Single- 

iad 10,600 11,800 200 

Wave 

Single- 

sure 10,600" 11,800 400 9500 500 

Wave 


Single- 

Phase, 21,200 23,600 400 19,000 500 
Bridge 

1One-half the transformer secondary voltage. 

Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 2-150D 
is capable of delivering to the load. Because the plate dissi- 
pation associated with a given d-c current depends upon the 
amount of ripple and its wave-shape, circuit conditions will 
determine the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 
2-150D is 250 milliamperes when the load incorporates a choke- 
input filter with the "'‘critical'’ value (or larger) of input in- 
ductance (L, in Fig. |): 


o= Rett for full-wave single-phase rectifiers, 
18.8f 

bees Reif for half-wave three-phase rectifiers, 
75 
R eff e 

Lo=—=" for full-wave three-phase rectifiers, 
660f 


where: L,="'critical" value of input inductance (henries), 
f= supply-line frequency (cycles per second), 


Rite Load voltage (volts) 


Load current (amps) 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-150D is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 
come desirable. The maximum d-c current rating of the 2-150D 


when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit 
relative to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


E< is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped 
or bridge rectifiers, Ip is half the load current. 


R. is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (1,), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 2-150D, which may be 
taken as 300 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used in 


measuring this regulation. 


Rs; is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This re- 
sistor must be inserted in such a position in the circuit that it 
protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the load 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
2-150D is 30,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed, 


and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input filter 
circuits assume values of input capacitance large enough to hold 
the ripple to a low value. In special applications where a larger 
percent ripple is tolerable, and filter capacitance is low, the 
2-150D is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the cur- 
rent is continuous and the percent ripple is moderate, the maxi- 
mum current rating of the 2-150D is 500 milliamperes. 


The plate characteristic curve for the 2-I150D serves as a 
guide to special applications. The maximum plate dissipation 
rating of 90 watts, the maximum peak inverse voltage rating of 
30,000 volts, and the maximum peak plate current of 3.0 am- 
peres must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 


c. Half-Wave Rectifier d. Half-Wave Voltage Doubler 


R,=R,-F,—Rp 


e. Half-Wave Voltage Multiplier (with common 


ground when Rg is inserted on the "high" 
side of Erms) f. Full-Wave Voltage Multiplier 


Eimac 2-150D Maximum D-C Current Ratings for R-C Filter Applications 


milliamperes per tube 


D-C Plate Current (I,) 


. percent of Effective 
Total Charging- : : . ; Load Resistance per 
Circuit Resistance (R¢) Tube (E¢/Ip) 


A-C raat Voltage times Filter-Input 
(Erms) : 3 ; D-C Voltage (E,) 


times Filter-Input 
D-C Voltage (E-<) 


Fig. 2 Eimac 2-150D Basic R-C Circuits (for any one of the indicated loads) 
R ; = Equivalent resistance of voltage source 
Rp=300 ohms (150 ohms for two tubes in parallel) 
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RECTIFIER 


The Eimac 2-240A is a high vacuum diode rectifier intended for use in 


rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 


the use of gas-filled rectifier tubes. 


The 2-240A has a maximum d-c current rating of 500 milliamperes and a 
b maximum peak inverse voltage rating of 25,000 volts. Cooling is by convection 


and radiation. 


A single 2-240A will deliver 320 milliamperes at 10,000 volts to a capa- 

citor-input filter with 9,000 volts single-phase supply. Four 2-240A's in a bridge 
p gle-p pply 

circuit will deliver 1.0 ampere at 16,000 volts to a choke-input filter with 18,000 


volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - 
Current - - - - - 
MECHANICAL 
Base - . . - - - - 
Basing - - . - - . . 
Socket - - - - - - - 


Mounting Position = ; . . = 
Cooling - - 3 4 5 r 
Maximum Temperature of Plate Seal - - 
Recommended Heat Dissipating 
Maximum Over-all Dimensions: 


Length - - - - - 
Diameter - - - - - 
Net Weight - - - - - - 
Shipping Weight (approx.) - . - 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - 
PLATE DISSIPATION. - - - 
D-C PLATE CURRENT’ - - = 
PEAK PLATE CURRENT - - 


1Averaged over one cycle for each tube. Applies only when the rectifier 
value (or larger) of input inductance. i 


Plate Connector - 


! is coupled to the 
For maximum d-c current ratings under this and other load conditions see discussion under ‘'Application'’. 


i volts 
12.0 amperes 


- 50-watt jumbo 4-pin bayonet 
Refer to outline drawing 
- - Refer to discussion under "Application" 


Vertical, base down or up 
Convection and radiation 


= ~ e * . = - By wands: 
3 J m : ‘ < Eimac HR-6 
: ‘ 2 : “ 11.2 inches 
b : ! : : - 3.82 inches 
m : 4 7 2 a 10 ounces 
. s : 8 : . 3 pounds 
“ “ 25,000 MAX. VOLTS 

- - 150 MAX. WATTS 

- - 500 MAX. MA 


4.0 MAX. AMPERES 


load by a choke-input filter incorporating the ''critical”’ 


APPLICATION 


MECHANICAL 


Mounting—The 2-240A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E. F. John- 
son Co. No.123-211, a National Co. No. XM-50, or an equiva- 
lent socket. In some circuits, particularly those of the voltage 
multipliers illustrated in Fig. 2, it may be necessary to mount 


(Effective 10-21-59) Copyright 1959 by Eitel-McCullough, Inc. 


the socket on stand-off insulators, or on a sheet of insulating 
material, to provide adequate insulation to ground. 


Cooling—The 2-240A is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-6 Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 


The maximum temperature at the plate seal must not exceed 


» Indicates Change From Sheet Dated 10-31-57 


HIGH-VACUUM 


APPLICATION (Continued) 


225°C. A convenient accessory for measuring this temperature 
is "Tempilaq", a temperature-sensitive lacquer available from 
the Tempil Corporation, 132 W. 22nd St., New York II, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 7.5 volts. Variations must be kept within the range from 
7.15 to 7.85 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the 
filament voltage at the rated value. All four socket terminals 
should be used, placing two in parallel for each filament con- 
nection. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-240A reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. All four socket terminals should be used, 
putting two in parallel for each filament connection. 


Plate Operation—With low room illumination, the plate of the 
2-240A begins to show color as the maximum plate dissipation 
rating of 150 watts is approached. The maximum peak inverse 
voltage rating of 25,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-240A when used as a power- 
supply rectifier. 


2-240A MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 

Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (amperes) (volts) (amperes) 

Single- 

press 9,000 10,000 0.320 eee es 

Wave 

Single- 

ee 9,000? 10,000 0.640 8,000 1.00 

Wave 

Single- 

Phase, 18,000 20,000 0.640 16,000 1.00 

Bridge 


1One-half the transformer secondary voltage. 


Maximum D-C Current Ratings —Plate dissipation rather than 
peak current usually limits the d-c current which the 2-240A is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 

Choke-Input Filter—The maximum d-c current rating of the 
2-240A is 500 milliamperes when the load incorporates a choke- 
input filter with the "'‘critical'’ value (or larger) of input induct- 
ance (L, in Fig. |): 


= Reff for full-wave single-phase rectifiers, 
Lo= Ratt for half-wave three-phase rectifiers, 
bans ye for full-wave three-phase rectifiers, 


where: Lo='‘critical" value of input inductance (henries), 
f =supply-line frequency (cycles per second), 
as Load voltage (volts) 
iS 
Load current (amps) 
Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 
Capacitor-Input Filter—The 2-240A is particularly suitable for 
power-supply applications demanding high voltage at low cur- 


rent. Under these conditions capacitor-input filter circuits be- 
come desirable. The maximum d-c current rating of the 2-240A 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


E. is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load current 
only in the case of the simple half-wave rectifier or half- or 
full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, Ip is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (I,), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifer tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 2-240A, which may be 
taken as 200 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used in 


measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the 
formula associated with each of the circuits of Fig. 2. This 
resistor must be inserted in such a position in the circuit that 
it protects all tubes. 

Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
2-240A is 25,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed and 


will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 2-240A is capable of larger d-c output currents. 

As a unidirectional conductor in d-c circuits where the cur- 
rent is continuous and the percent ripple is moderate, the maxi- 
mum current rating of the 2-240A is 800 milliamperes. 


The plate characteristic curve for the 2-240A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 150 watts, the maximum peak inverse voltage rating of 
25,000 volts, and the maximum peak plate current of 4.0 am- 
peres must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 


d. Half-Wave Voltage Doubler 


ReR-R,—R, 


Rah Ri; -", 


e. Half-Wave Voltage Multiplier (with common 


ground when R,g is inserted on the “high" 
side of Erms) f. Full-Wave Voltage Multiplier 


Eimac 2-240A Maximum D-C Current Ratings for R-C Filter Applications 


milliamperes per tube 


D-C Plate Current (Ip) 


percent of Effective 
Load Resistance per 


Tube (E¢/Ip) 


Total Charging- 
Circuit Resistance (Re) 


‘cee Voltage 0.80 ce AG 
rms 

Peak-Inverse Voltage 

('/2 these values for circuit b.) Ea 2.5 


Fig. 2 Eimac 2-240A Basic R-C Circuits (for any one of the indicated loads) 
R; =Equivalent resistance of voltage source 
Rp=200 ohms (100 ohms for two tubes in parallel) 


times Filter-Input 


D-C Voltage (E<) 


times Filter-Input 
D-C Voltage (E,) 
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RECTIFIER 


The Eimac 2-450A is a high-vacuum diode rectifier intended for use in rectifier 
units, voltage multipliers, or in special applications where high peak-inverse voltages, 
extreme temperatures, high operating frequency, or the production of high-frequency 
transients would prevent the use of mercury-vapor or gas-filled rectifier tubes. 


CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - - - - - . 7.5 volts 
Current - - - - . - - . : 25.0 28.0 amperes 
MECHANICAL 
Base 2 : _ : a : . : : x : 4-pin, metal shell 
Socket - - - - - - - - - . F. Johnson Co, 124-214 or equivalent 
Operating Position - - - - . - - - - - Vertical, base down or up 
Recommended Plate Connector - - - - - - - - - Eimac. HR-8 
Maximum Operating Temperatures: 
Plate Seal - - : - ‘ a 2 . 2 & s 225° C 
Envelope - - = - - z = = : - : - - 250° C 
Net Weight : - - . - - - . - - - - - - 2.4 pounds 
Shipping Weight (approximate) - - - - - - - - - - 9 pounds 
@ COOLING 


The temperature of the plate seal and envelope must not be allowed to exceed 225°C and 250°C respectively. When several 
tubes are being operated in the same compartment and at or near maximum rated plate dissipation, forced-air cooling is required. 
In any event, it should be remembered that the listed temperatures are maximums and that lower operating temperatures will result 
in longer life and improved reliability. The use of a temperature-sensitive paint, sparingly applied in the referenced areas, is recom- 
mended to determine the effectiveness of the cooling employed in any given installation. 


MAXIMUM RATINGS 


» Peak Inverse Plate Voltage - - - - - - - = - 2 : 2 £ = - 30,000 MAX. VOLTS 
Plate Dissipation - - - - : - - - - - - - - - - - - 450 MAX. WATTS 
D-C Plate Current - - - - - - : - - - - - - - - : - 1 MAX. AMPERE 
Peak Plate Current - - - - - - - . - - - - - - - : - 8 MAX. AMPERES 
> MAXIMUM POWER-SUPPLY CAPABILITIES* Maximum Approx. Maximum 
A-C Input D-C Output D-C Output 
” P Voltage Voltage Current 
Circuit (volts rms) (volts) (amps) 
Single-Phase, Full-Wave (2 tubes) - - : - - - - - = - 21,200 total 9,300 2.0 
Single Phase, Bridge (4 tubes) - - - - - 2 = - - = - 21,200 total 18,600 2.0 
Three-Phase, Full-Wave (6 tubes) - - - - - - - - - - 12,250 per leg 28,000 3.0 


*Choke-input filter with L equal to or greater than twice ‘'critical’; zero circuit loss assumed; tube drop considered. 


CHOKE-INPUT FILTER 


The maximum d-c current rating of the 2-450A is 1.0 ampere when the load incorporates a choke-input filter with the "critical" 
value (or larger) of input inductance. This value may be calculated from the appropriate formula below: 


Reff for full-wave Reff [| for half-wave Reff for full-wave 
‘ L= single wave Lo= three-phase Lo= three-phase 
os] 18.8f power supplies 75f power supplies 660f power supplies 
Where: L,="'critical’’ value of input inductance (henries) 


f=supply-line frequency (cycles per second) 
load voltage (volts 
pe mces waltagn volls) 


load current (amps) 


(Effective 11-3-59) Copyright 1959 by Eitel-McCullough, Inc. » Indicates change from sheet dated 2-13-58 
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the use of gas-filled rectifier tubes. 


The 2-2000A has a maximum d-c current rating of 750 milliamperes and 
a maximum peak inverse voltage rating of 75,000 volts. Cooling is by forced 


air, convection, and radiation. 


A single 2-2000A will deliver 600 milliamperes at 31,500 volts to a capa- 
citor-input filter with 26,500 volts single-phase supply. Four 2-2000A's in a 
bridge circuit will deliver 1.50 amperes at 47,600 volts to a choke-input filter 


with 53,000 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - 
Current - - - - - 


MECHANICAL 

Base - - - - - - ' 
Basing - £ “ - ‘ = 2 
Socket - - - " - : “ 
Mounting Position - - - = s 
Cooling - a : 2 - ‘ 3 
Maximum Temperature of Plate Seal _ - : 
Recommended Heat Dissipating 
Maximum Over-all Dimensions: 

Length - - : 2 3 

Diameter - : ‘ = ki 
Net Weight — - - : - - - 
Shipping Weight (approx.) - - - 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - 
PLATE DISSIPATION § - - ‘ 
D-C PLATE CURRENT’ - E = 
PEAK PLATE CURRENT - ¥ 


The Eimac 2-2000A is a high-vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 


Plate Connector - 


2-2000A 


RECTIFIER 


10.0 
25.0 amperes 


volts 


- Special 4-pin 
Refer to outline drawing 
Refer to discussion under ‘'Application” 
Vertical, base down or up 
convection, and radiation 


Forced air, 


P : : - 2 = = 2255G 
' : E 2 - - Eimac HR-8 
2 : : = 17.8 inches 
H F a : A é 8.13 inches 
P : é ‘. d : 3 pounds 
‘ 3 é 13 pounds 
: - 75,000 MAX. VOLTS 

- - 1200 MAX. WATTS 

- - 750 MAX. MA 

: : 12 MAX. AMPERES 


1Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘'critical”’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘'Application'’. 


APPLICATION 


MECHANICAL 


Mounting—The 2-2000A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The special 4-pin base fits an E. F. Johnson Co. No. 124- 
214 or an equivalent socket. In some circuits, particularly those 
of the voltage multipliers illustrated in Fig. 2, it may be neces- 
sary to mount the socket on stand-off insulators, or on a sheet 
of insulating material, to provide adequate insulation to ground. 


(Effective 7-1-52) Copyright 1952 by Eitel-McCullough, Inc. 


Cooling—The 2-2000A is cooled by forced air, cenvection, and 
radiation. Forced air is required for cooling of the filament 
seals. If an E. F. Johnson Co. No. 124-214 socket is used, air at 
a static pressure of 4 inches of water measured at the inlet of 
the '/4-inch cooling tube in the socket will provide sufficient 
base cooling. The base of the tube is provided with a |-inch 
diameter hole. If a socket is used with a |-inch diameter match- 
ing hole and the manifold is of the same diameter, a static 
pressure of less than 0.1 inch of water will be required. Clear- 
ance should be provided around the glass envelope adequate 


HIGH-VACUUM 


_ 2-2000A 


APPLICATION (Continued) 


for the free circulation of air. An Eimac HR-8 heat Dissipating 
Connector or equivalent is gequired on the plate terminal. 


The maximum temperature at the plate seal must not ex- 
ceed 225°C. A convenient accessory for measuring this tem- 
perature is ‘Tempilaq'’, a temperature-sensitive lacquer avail- 
able from the Tempil Corporation, 132 W. 22nd St, New York 
UR ANE Se 


ELECTRICAL 

Filament Operation—For maximum tube life, the filament volt- 
tage, as measured at the base pins, should be the rated value 
of 10.0 volts. Variations must be kept within the range from 
9.5 to 10.5 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. All four socket terminals should 
be used, putting two in parallel for each filament connection. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-2000A reaches 
operating temperature in a fraction of a second after applica- 
tion of voltage. Plate voltage may be applied simultaneously 
with filament voltage. 


Plate Operation—The plate of the 2-2000A operates at dull red 
color at the maximum plate dissipation rating of 1200 watts. 
The maximum peak-inverse-voltage rating of 75,000 volts should 
not be exceeded at any time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-2000A when used as a power- 
supply rectifier. 
2-2000A MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current* Voltage Current 
Type (volts rms) (volts) (amperes) (volts) (amperes) 
Single- 
sre 26,500 31,500 0.600 
Wave 
Single- 
Phase, 
Full- 
Wave 


Single- 

Phase, 53,000 63,000 1.20 47,600 1.50 
Bridge 

1One-half the transformer secondary voltage. 

Maximum D-C Current Ratings—Plate dissipation rather than 


peak current usually limits the d-c current which the 2-2000A is 


26,500! 31,500 1.20 23,800 1.50 


capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 

Choke-Input Filter—The maximum d-c current rating of the 
2-2000A is 750 milliamperes when the load incorporates a choke- 
input filter with the “‘critical'’ value (or larger) of input induc- 
tance (Ly, in Fig. 1): 


eS we for full-wave single-phase rectifiers, 

t= ae for half-wave three-phase rectifiers, 

ba= Rett for full-wave three-phase rectifiers, 
660f 


where: Lo= "'critical'’ value of input inductance (henries), 
f = supply-line frequency (cycles per second), 
eae Load voltage (volts) 
Ee 
Load current (amps) 
Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-2000A is particularly suitable for 
power-supply applications demanding high voltage at low cur- 


rent. Under these conditions capacitor-input filter circuits be- 
come desirable. The maximum d-c current rating of the 2-2000A 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by deter- 
mining the value of the following quantities: 


E. is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


I, is the d-c current per tube. This is the entire load current 
only in the case of the simple half-wave rectifier or half- or 
full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, |p is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, R,, and the equivalent internal resistance of the a-c 
voltage supply, R;. 

Rp is the plate resistance of the 2-2000A, which may be 
taken as 400 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


R, is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the 
formula associated with each of the circuits of Fig. 2. This resis- 
tor must be inserted in such a position in the circuit that it 
protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak-inverse-voltage rating of the 
2-2000A is 75,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 


in three-phase operation depends upon the circuit employed, 


and will be found listed in the handbooks. 


Special Applications— The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 2-2000A is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 2-2000A is 1500 milliamperes. 


The plate characteristic curve for the 2-2000A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 1200 watts, the maximum peak-inverse-voltage rating 
of 75,000 volts, and the maximum peak plate current of 12 
amperes must not be exceeded. 


2-2000A — 


LOAD 
RECTIFIER CURRENT 


Fig. |. Rectifier with Choke-Input Filter 


Ry=R,-R, =Ro 


e. Half-Wave Voltage Multiplier (with common 
ground when Rg is inserted on the "high" 
side of Ems) f. Full-Wave Voltage Multiplier 


Eimac 2-2000A Maximum D-C Current Ratings for R-C Filter Applications 


D-C Plate Current (Ip) 550 600 650 700 milliamperes per tube 


750 
A-C Supply Voltage times Filter-Input 
Peak Inverse Voltage times Filter-Input 
('/2 these values for circuit b.) D-C Voltage (E<) 


Fig. 2 Eimac 2-2000A basic R-C Circuits (for any one of the indicated loads) 
R; =Equivalent resistance of voltage source 
Rp=400 ohms (200 ohms for two tubes in parallel) 


percent of Effective 
Load Resistance per 


Tube (E,/Ip) 


Total Charging- 
Circuit Resistance (R_) 


= deh 2-2000A 


EIMAC 2-2000A 
i0. PLATE CHARACTERISTIC 


PLATE CURRENT--AMPERES 


1000 2000 3000 
PLATE VOLTAGE--VOLTS 


FILAMENT CONNECTED 
INTERNALLY TO PIN NO. 2 


1.125 DIA. 
-566 +.007 
! MIN. DIA. - 14HOLES 


453 MIN. 
hint Ba) sak / 4 u 
EQUALLY SPACED INTERNALLY TO PIN NO. | : | 
1.250 


: 796 17.250 + 500 
“625 


8.125 DIA. MAX 


3.812 DIA. MAX 


FILAMENT 


FILAMENT 1.250 


.250 + .003 16.500 + 500 
4 PINS 


f~ 


3.340 
4 


732 MIN. 
763 MAX. 


3.031 DIA. MAX. 


OIMENSIONS 
IN_ INCHES 
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‘ SNE PE 2X3000F 


HIGH-VACUUM 
RECTIFIER 


The Eimac 2X3000F is a high-vacuum, forced-air cooled, external-anode diode yi 
intended for use in high-power rectifier units whenever high peak-inverse voltages, 
extreme ambient temperatures, high operating frequency, or the production of high- 
frequency transients would prevent the use of mercury-vapor or gas-filled rectifier 
tubes. 
CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Z. 
Voltage - - - - - ~ - 1.5 volts 
Current - - - - - - - 51 amperes 
MECHANICAL 
Operating Position - se = = ~ Vertical, base down or up 
Maximum Operating Temperatures; 
Glass-to-Metal Seals - ~ - - - Se ye ; 
Anode Core - - - ~ - - =e LED a . a 
Net Weight = - - - - - - - 5.7 pounds : 
Shipping Weight (Approximate - - - - - 17 pounds 


MAXIMUM RATINGS 


PEAK INVERSE PLATE VOLTAGE = = - = = - 25,000 MAX. VOLTS 


PLATE DISSIPATION - - - - - - - - - 3,000 MAX, WATTS 
®D DC PLATE CURRENT - - - - - - - - - 3 MAX. AMPERES 
PEAK PLATE CURRENT - - - - - - - - - 20 MAX. AMPERES 
Maximum Approx. Maximum 
TYPICAL POWER-SUPPLY AC Input DC Output DC Output 
CAPABILITIES* Voltage Voltage Current 
Circuit (volts rms) (volts) (amps) 
Single-Phase, Full-Wave (2 tubes) 17,700 total 8,000 6.0 
Single-Phase, Bridge (4 tubes) 17,700 total 16,000 6.0 
Three-Phase, Full-Wave (6 tubes) 10,200 per leg 24,000 9.0 


*Choke-input filter with L equal to or greater than twice “critical”; zero circuit loss assumed. 


COOLING 

Sufficient forced air cooling must be provided to maintain seal and anode core temperature at 175°C or below. 
Air-flow must be started when filament power is applied and it is advisable to continue air-cooling for two 
minutes after all voltages are removed. 

The table below lists minimum air-flow requirements to maintain tube temperatures below 175°C with air 
flowing in both the base-to-anode and anode-to-base directions. This tabulation presumes air at 40°C and sea 
level. A separate supply of approximately six cubic feet per minute, directed into the filament structure is also 
required to maintain rated filament seal temperatures. This is best accomplished using a small diameter 
insulating tubing directed into the stem, between the filament seals. 


MINIMUM COOLING AIR-FLOW REQUIREMENTS 
BASE-TO-ANODE FLOW ANODE-TO-BASE FLOW 


PRESSURE DROP PRESSURE DROP 
(inches of (inches of 
water) water) 


Plate 
Dissipation 
(Watts) 


AIR-FLOW AIR-FLOW 


( 9 Note; An extra 375 watts have been added to these plate dissipation figures in preparing this tabulation, to 
a” compensate for filament dissipation. 
For operation at high altitudes or higher ambient temperatures, these quantities should be increased. In all 
cases it is suggested that actual temperatures be measured to insure adequate cooling. 


(Effective 6-1-63) © Copyright 1958-1963 by Eitel-McCullough, Inc. Printed in U.S.A, 
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250R 


HIGH-VACUUM 
RECTIFIER 


The Eimac 250R is a high-vacuum diode rectifier intended for use in rect:- 
fier units, voltage multipliers, or in special applications, whenever conditions of 
extreme ambient temperatures, high operating frequency, high peak inverse 
voltages, or the production of high-frequency transients would prevent the use 
of gas-filled rectifier tubes. 


The 250R has a maximum d-c current rating of 250 milliamperes and a 
maximum peak inverse voltage rating of 60,000 volts. Cooling is by convection 
and radiation. 


A single 250R will deliver 160 milliamperes at 24,000 volts to a capacitor- 
input filter with 21,000 volts single-phase supply. Four 250R's in a bridge cir- 
cuit will deliver 500 milliamperes at 38,000 volts to a choke-input filter with 
42,000 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Thoriated Tungsten 

Voltage - - - - - - - - 5.0 volts 

Current - - - - - - - - 10.5 amperes 

®% MECHANICAL 

Base - - - - - - - - - - - 50-watt jumbo 4-pin bayonet 
Basing - - - : - - - - - - - - Refer to outline drawing 
Socket - - - : - - - - - Refer to discussion under "Application" 
Mounting Position - - - - - - - = - - Vertical, base down or up 
Cooling - - - - - - - - - - - : Convection and Radiation 
Maximum Temperature of Plate Seal - - - : - - - - - - 225,G 
Recommended Heat Dissipating Plate Connector - - - - - . - - Eimac HR-6 
Maximum Over-all Dimensions: 

Length - - - . : = - “ - - 10.13 inches 

Diameter - - 3 - “| : : : BS - - s 3.82 inches 
Net Weight ~ - - - - - - - - - - - - 10 ounces 
Shipping Weight eee) - . - - - - - - - : 3 pounds 

MAXIMUM RATINGS (Per tube) 

PEAK INVERSE PLATE VOLTAGE - - - - 60,000 MAX. VOLTS 

PLATE DISSIPATION § - - - . - - 150 MAX. WATTS 

D-C PLATE CURRENT’ - - - = . - 250 MAX. MA 

PEAK PLATE CURRENT - - - - - 2.5 MAX. AMPERES 


‘Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating | the “critical” 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘'Application’’. 


APPLICATION 


MECHANICAL socket on stand-off insulators, or on a sheet of insulating ma- 
A terial, to provide adequate insulation to ground. 
Mounting—The 250R must be mounted vertically with the base RARE eee s 9 


either down or up. The lead to the plate terminal of the tube Cooling—The 250R is cooled by convection and radiation. 
@ should be flexible. Clearance should be provided around the glass envelope ade- 
The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson quarts for the free circulation of air. An Eimac HR-6 Heat 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent Dissipating Connector or equivalent is required on the plate 
socket. In some circuits, particularly those of the voltage multi- terminal. 
pliers illustrated in Fig. 2, it may be necessary to mount the The maximum temperature at the plate seal must not exceed 


(Effective 7-1-52) Copyright 1952 by Eitel-McCullough, Inc. 


APPLICATION (Continued) 


225°C. A convenient accessory for measuring this temperature 
is "Tempilaq", a temperature-sensitive lacquer available from 


the Tempil Corporation, 132 W. 22nd St., New York II, N. Y. 
ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 5.0 volts. Variations must be kept within the range from 
4.75 to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 250R reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. 


Plate Operation—With low room illumination, the plate of the 
250R begins to show color as the maximum plate dissipation 
rating of 150 watts is approached. The maximum peak inverse 
voltage rating of 60,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 250R when used as a power- 
supply rectifier. 


250R MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current Voltage Current 
Type (volts rms) (volts) (ma) (volts) (ma) 
Single- 
Phase, 
Half- 21,000 24,000 160 
Wave 


Single- 

Aa 21,0001 24,000 320 19,000 500 
Wave 

Single- 

Phase, 42,000 48 000 320 38,000 500 
Bridge 

1One-half the transformer secondary voltage. 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 250R is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 


the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 250R 
is 250 milliamperes when the load incorporates a choke-input 
filter with the “critical'’ value (or larger) of input inductance 


(Ly, in Fig. 1): 
Lo= Belt for full-wave single-phase rectifiers, 


Lo= elt for half-wave three-phase rectifiers, 


Lo= Reft for full-wave three-phase rectifiers, 
660f 
where: Lo= "critical" value of input inductance (henries), 


f 
Ra Load voltage (volts) 
. CE OE CRS ES 


supply-line frequency (cycles per second) , 


II 


~ Load current (amps) 


Choke-input filters are not normally used with single-phase half- 
wave rectifiers. 


Capacitor-Input Filter—The 250R is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 


come desirable. The maximum d-c current rating of the 250R 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, Ip is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (I,), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(E¢/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, Rj. 


Rp is the plate resistance of the 250R, which may be taken 
as 750 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
perssed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs; is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This resistor 
must be inserted in such a position in the circuit that it pro- 
tects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
250R is 60,000 volts. In single-phase power-supply rectifier cir- 
cuits the peak inverse voltage to be used in design is the peak 
a-c supply voltage (1.41 times Erms in Fig. 2) in the case of 
bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed, 


and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 250R is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 250R is 400 milliamperes. 


The plate characteristic curve for the 250R serves as a 
guide to special applications. The maximum plate dissipation 
rating of 150 watts, the maximum peak inverse voltage rating 
of 60,000 volts, and the maximum peak plate current of 2.5 
amperes must not be exceeded. 
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RECTIFIER LOAD VOLTAGE CURRENT 


Fig. |. Rectifier with Choke-Input Filter 


d. Half-Wave Voltage Doubler 


e. Half-Wave Voltage Multiplier (with common 
ground when Rs is inserted on the “high 
side of Erms) f, Full-Wave Voltage Multiplier 


Eimac 250R Maximum D-C Current Ratings for R-C Filter Applications 


D-C Plate Current (Ip) 150 160 170 180 190 200 milliamperes per tube 

percent of Effective 
4.8 7.6 12 19 Load Resistance per 

Tube (E./Ip) 

A-C pros Voltage 114 1.33 times Filter-Input 

(Ems) : D-C Voltage (E<) 

Peak Inverse Voltage 37 times Filter-Input 

('/2 these values for circuit b.) 3 2 ; D-C Voltage (Ec) 


Fig. 2 Eimac 250R Basic R-C Circuits (for any one of the indicated loads) 
R ; =Equivalent resistance of voltage source 
Rp=750 ohms (375 ohms for two tubes in parallel) 


Total Charging- 
Circuit Resistance (R¢) 
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253 


HIGH-VACUUM 
RECTIFIER 


The Eimac 253 is a high-vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 


the use of gas-filled rectifier tubes. 


The 253 has a maximum d-c current rating of 350 milliamperes and a 
maximum peak inverse voltage rating of 15,000 volts. Cooling is by convection 


and radiation. 


A single 253 will deliver 210 milliamperes at 5640 volts to a capacitor- 
input filter with 5300 volts single-phase supply. Four 253's in a bridge circuit 
will deliver 700 milliamperes at 9500 volts to a choke-input filter with 10,600 


volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage 3 : . 4 P : 
Current : = e : z ‘ 


MECHANICAL 
Base - - - - . - . - 
Basing - - - - - - - - 
Socket - = - - - - - - 
Mounting Position - - - - - - 
Cooling - 2 : = . : : 
Maximum Temperature of Plate Seal - - - 
Recommended Heat Dissipating Plate Connector - 
Maximum Over-all Dimensions: 
Length - - . - - - 
Diameter - - - - - - 
Net Weight ~ - - - - - - - 
Shipping Weight (approx.) - - - - 


MAXIMUM RATINGS (Per Tube) 
PEAK INVERSE PLATE VOLTAGE - - 
PLATE DISSIPATION — - - - - 
D-C PLATE CURRENT’ - : . . 
PEAK PLATE CURRENT . . - 


- =e volts 
- - 10.0 amperes 


- : - 50-watt jumbo 4-pin bayonet 
- - - : Refer to outline drawing 
- - Refer to discussion under ‘'Application” 
c . s j Vertical, base down or up 
- - - = Convection and Radiation 


: : ~ : 3 é 3 - "225°C 
: s i : ; " Eimac HR-8 
E e zi = a - 8.75 inches 
i : - A : 2.50 inches 
: 4 Z . . E 7 ounces 
‘ 4 : a s “ | pound 


- - 15,000 MAX. VOLTS 

- - 100 MAX. WATTS 

: . 350 MAX. MA 

- - 2.5 MAX. AMPERES 


‘Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘'critical” 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under “Application”. 


APPLICATION 


MECHANICAL 


Mounting—The 253 must be mounted vertically with the base 
either down or up. The lead to the plate terminal of the tube 
should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E, F. Johnson 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent 
socket. In some circuits, particularly those of the voltage multi- 
pliers illustrated in Fig. 2, it may be necessary to mount the 
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socket on stand-off insulators, or on a sheet of insulating ma- 
terial, to provide adequate insulation to ground. 


Cooling—The 253 is cooled by convection and radiation. Clear- 
ance should be provided around the glass envelope adequate 
for the free circulation of air. An Eimac HR-8 Heat Dissipating 
Connector or equivalent is required on the plate terminal. 
The maximum temperature at the plate seal must not ex- 
ceed 225°C. A convenient accessory for measuring this tem- 


APPLICATION (Continued) 


perature is ‘Tempilaq'', a temperature-sensitive lacquer avail- 
able from the Tempil Corporation, 132 W. 22nd Street, New 
York 11, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value of 
5.0 volts. Variations must be kept within the range from 4.75 to 
5.25 volts. In applications which require the diode to deliver 
high peak currents, it is important to maintain the filament volt- 


age at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 253 reaches operat- 
ing temperature in a fraction of a second after application of 
voltage. Plate voltage may be applied simultaneously with fila- 


ment voltage. 


Plate Operation—With low room illumination, the plate of the 
253 begins to show color as the maximum plate dissipation 
rating of 100 watts is approached. The maximum peak inverse 
voltage rating of 15,000 volts should not be exceeded at any 


time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 253 when used as a power- 


supply rectifier. 


253 MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current Voltage Current 
Type (volts rms) (volts) (ma) (volts) (ma) 
Single- 
Phase, 
Half- 5300 5640 210 i eon 
Wave 
Single- 
ae 5300! 5640 420 4750 700 
Wave 


Single- 

Phase, 10,600 11,280 420 9500 700 
Bridge 

1One-half the transformer secondary voltage. 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 253 is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 


the maximum d-c current rating of the tube. 


Choke-Input Filter-The maximum d-c current rating of the 253 
is 350 milliamperes when the load incorporates a choke-input 
filter with the "critical" value (or larger) of input inductance 
Ceinebicet) = 


o= Pett for full-wave single-phase rectifiers, 
a Reff for half-wave three-phase rectifiers, 
75f 
Rett for full-wave three-phase rectifiers, 
660f 


critical’ value of input inductance (henries), 


Lo 
where: Lo 
f = supply-line frequency (cycles per second), 


hfe Load voltage (volts). 


~ Load current (amps) 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 253 is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 


come desirable. The maximum d-c current rating of the 253 when 
no input choke is incorporated in the filter depends upon the 
total series resistance of the capacitor-charging circuit relative 
to the effective load resistance seen by each tube. The circuit 
diagrams and tabulation in Fig,2 are so arranged and labeled 
that this required series resistance may be found for a wide 
range of load conditions. This may be done by determining the 
value of the following quantities: — 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


|, is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped 
or bridge rectifiers, Ip is half the load current. 


R. is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per 
tube (E¢/Ip). The total charging-circuit resistance involves the 
internal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 

Rp is the plate resistance of the 253, which may be taken 
as 300 ohms. 


R: 


i 
may be taken as the regulation of the high-voltage supply ex- 


is the equivalent internal resistance of the supply. This 


pressed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the 
formula associated with each of the circuits of Fig. 2. This 
resistor must be inserted in such a position in the circuit that 
it protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the maxi- 
mum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
253 is 15,000 volts. In single-phase power-supply rectifier circuits 
the peak inverse voltage to be used in design is the peak a-c 
supply voltage (1.41 times Erm, in Fig. 2) in the case of bridge 
circuits, and twice this value in the case of half- and full-wave 
rectifiers and voltage multipliers. Peak inverse voltage in three- 
phase operation depends upon the circuit employed, and will 


be found listed in the handbooks. 


Special Applications-The ratings given for capacitor-input filter 
circuits assume values of input capacitance large enough to hold 
the ripple to a low value. In special applications where a larger 
percent ripple is tolerable, and filter capacitance is low, the 
253 is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 253 is 500 milliamperes. 


The plate characteristic curve for the 253 serves as a guide 
to special applications. The maximum plate dissipation rating of 
100 watts, the maximum peak inverse voltage rating of 15,000 
volts, and the maximum peak plate current of 2.5 amperes must 


not be exceeded, 
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Fig. |. Rectifier with Choke-Input Filter 
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e. Half-Wave Voltage Multiplier (with common 
ground when Rs is inserted on the “high" 
SidewotmErnns) 


: percent of Effective 
Total Charging- : Load Resistance per 
Circuit Resistance (R,) Tube nell 


Peak Inverse Voltage 
('/2 these values for circuit b.) 
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Fig. 2 Eimac 253 Basic R-C Circuits (for any one of the indicated loads) 
R; = Equivalent resistance of voltage source 
Rp =300 ohms (150 ohms for two tubes in parallel) 
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8020 


(100R) 


EITEL-McCULLOUGH, INC. 


® ee Ae NIC? At pet iis EDA MAS EON RUN TIA 
HIGH-VACUUM 


RECTIFIER 


The Eimac 8020(100R) diode is a high-vacuum rectifier intended for use 
in rectifier units, voltage multipliers, or in special applications, whenever con- 
ditions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 
the use of gas-filled rectifier tubes. 


The 8020 has a maximum d-c current rating of 100 milliamperes and a 
maximum peak inverse voltage rating of 40,000 volts. Cooling is by convection 
and radiation. 


A single 8020 will deliver 80 milliamperes at 17,000 volts to a capacitor- 
input filter with 14,000 volts single-phase supply. Four 8020's in a bridge circuit 
will deliver 200 milliamperes at 25,000 volts to a choke-input filter with 28,000 
volts single-phase supply. 


GENERAL CHARACTERISTICS i 


ELECTRICAL ll [| 
Filament: Thoriated Tungsten . 
Voltage - - - - - - - - 5.0 volts 
Current - - - - - : - - 6.5 amperes 
MECHANICAL 
Base - - - - - - - - - - - : - Medium 4-pin bayonet 
Basing - - - - - - - - - - - - Refer to outline drawing 
Socket - - - - - - - - - Refer to discussion under “Application” 


Mounting Position - - - - - “ - : - - Vertical, base down or up 


Cooling - - - - - - - : : E - - Convection and radiation 
Maximum Temperature of Plate Seal - - - - - - - - - 2225-6 
Recommended Heat Dissipating Plate Connector - - - - - - - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - - - - - - - . - - - - - 8.00 inches 
Diameter - - - - - = E : 3 - - - - 2.32 inches 
Net Weight — - - - - - - - : = - - - - - 4 ounces 


Shipping Weight (approx.) - - - : p s 3 - - - an pound 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - - - - 
PLATE DISSIPATION - - - ; “ X 
D-C PLATE CURRENT’ - - = “ : b 
PEAK PLATE CURRENT - - = Ms - : 


40,000 MAX. VOLTS 
60 MAX. WATTS 
100 MAX. MA 
1.5 MAX. AMPERE 


1Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ''critical”’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘Application’. 


APPLICATION 


® 


MECHANICAL 
Mounting—The 8020 must be mounted vertically with 
the base either down or up. The lead to the plate 
terminal of the tube should be flexible. 
The medium 4-pin bayonet base fits an E. F. Johnson 
Co. No. 122-224, a National Co. No. XC-4 or CIR-4, or an 
equivalent socket. In some circuits, particularly those of 
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the voltage multipliers illustrated in Fig. 2, it may be 
necessary to mount the socket on stand-off insulators, or 
on a sheet of insulating material, to provide adequate 
insulation to ground. 

Cooling—The 8020 is cooled by convection and radiation. 
Clearance should be provided around the glass envelope 
adequate for the free circulation of air. An Eimac HR-8 


APPLICATION (Continued) 


Heat Dissipating Connector or equivalent is required on 
the plate terminal. 


The maximum temperature at the plate seal must not 
exceed 225°C. A convenient accessory for measuring this 
temperature is “Tempilaq”’, a temperature-sensitive lac- 
quer available from the Tempil Corporation, 132 W. 22nd 
St., New York 11, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament 
voltage, as measured at the base pins, should be the 
rated value of 5.0 volts. Variations must be kept within 
the range from 4.75 to 5.25 volts. In applications which 
require the diode to deliver high peak currents, it is im- 
portant to maintain the filament voltage at the rated 
value. 


Caution should be observed when measuring 
rectifier filament voltage. The filament circuit may 
be at high potential. 


The thoriated-tungsten filament of the 8020 reaches 
operating temperature in a fraction of a second after 
application of voltage. Plate voltage may be applied 
simultaneously with filament voltage. 


Plate Operation—With low room illumination, the plate 
of the 8020 begins to show color as the maximum plate 
dissipation rating of 60 watts is approached. The maxi- 
mum peak inverse voltage rating of 40,000 volts should 
not be exceeded at any time. 


Performance—The accompanying table shows some maxi- 
mum performance capabilities of the 8020 when used as 
a power-supply rectifier. 

8020 MAXIMUM-PERFORMANCE CAPABILITIES 


Capacitor-Input Filter Choke —Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 
Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 


Single- 


Phase, fae ——s 
Half. 14,000 17,000 80 


Wave 
Single- 


ete 14,0001 17,000 160 12,500 200 
Wave 


Single- 

Phase, 28,000 34,000 160 25,000 200 
Bridge 

1One-half the transformer secondary voltage. 

Maximum D-C Current Ratings—Plate dissipation rather 
than peak current usually limits the d-c current which 
the 8020 is capable of delivering to the load. Because the 
plate dissipation associated with a given d-c current de- 
pends upon the amount of ripple and its wave-shape, 
circuit conditions will determine the maximum d-c 
current rating of the tube. 

Choke-Input Filter—The maximum d-c current rating of 
the 8020 is 100 milliamperes when the load incorporates 
a choke-input filter with the “critical”? value (or larger) 
of input inductance (Ly, in Fig. 1): 


Lo eitota for full-wave single-phase rectifiers, 


 -18.8f 
tre Rerr 
7T5f 
= Rerr 
~ 660f 
where: L,= “critical” value of input inductance (henries), 
f= supply-line frequency (cycles per second), 
Reiem Load voltage (volts) _ 
Load current (amps) 
Choke-input filters are not normally used with single- 
phase half-wave rectifiers. 
Capacitor-Input Filter—The 8020 is particularly suitable 
for power-supply applications demanding high voltage at 
low current. Under these conditions capacitor-input filter 


for half-wave three-phase rectifiers, 


be for full-wave three-phase rectifiers, 


circuits become desirable. The maximum d-c current 
rating of the 8020 when no input choke is incorporated 
in the filter depends uvon the total series resistance of 
the capacitor-charging circuit relative to the effective load 
resistance seen by each tube. The circuit diagrams and 
tabulation in Fig. 2 are so arranged and labeled that this 
required series resistance may be found for a wide range 
of load conditions. This may.be done by determining the 
value of the following quantities: 


E. is the filter-input d-c voltage. While this is usually 
the entire load voltage, in the case of voltage multipliers 
it is the load voltage divided by the multiplication factor. 


I, is the d-c current per tube. This is the entire load 
current only in the case of the simple half-wave rectifier 
or half- or full-wave multiplier. In the case of full- 
wave center-tapped or bridge rectifiers, I, is half the 
load current. 

R. is the total charging-circuit resistance. A certain 
minimum value of charging-circuit resistance is necessary 
to limit the peak value of current to which the tubes will 
be subjected under given load conditions. This required 
minimum depends upon the d-c current per tube (I,), 
and has been tabulated in Fig. 2 as a percentage of the 
= ) . The total charg- 
ing circuit resistance involves the internal resistance of 
the rectifier tube, R,, the added series resistor, R;, and 
the equivalent internal resistance of the a-c voltage 
supply, Ri. 

R, is the plate resistance of the 8020, which may be 
taken as 1000 ohms. 


Ri is the equivalent internal resistance of the supply. 
This may be taken as the regulation of the high-voltage 
supply expressed as a decimal multiplied by the load 
resistance used in measuring this regulation. 


R, is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit re- 
sistance up to the required minimum. Its value may be 
found from the formula associated with each of the cir- 
cuits of Fig. 2. This resistor must be inserted in such a 
position in the circuit that it protects all tubes. 


Tubes may be operated in parallel to increase the 
output capability in a given circuit. When two tubes are 
placed in parallel at each place where one is shown in 
the circuits of Fig. 2, the plate resistance (R,) will be 
half as great and the maximum allowable load current 
twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating 
of the 8020 is 40,000 volts. In single-phase power-supply 
rectifier circuits the peak inverse voltage to be used in 
design is the peak a-c supply voltage (1.41 times Erms in 
Fig. 2) in the case of bridge circuits, and twice this value 
in the case of half- or full-wave rectifiers and voltage 
multipliers. Peak inverse voltage in three-phase opera- 
tion depends upon the circuit employed, and will be 
found listed in the handbooks. 


Special Applications—The ratings given for capacitor- 
input filter circuits assume values of input capacitance 
large enough to hold the ripple to a low value. In special 
applications where a larger percent ripple is tolerable 
and filter capacitance is low, the 8020 is capable of larger 
d-c output currents. 

As a unidirectional conductor in d-c circuits where 
the current is continuous and the percent ripple is 
moderate, the maximum current rating of the 8020 is 200 
milliamperes. 

The plate characteristic curve for the 8020 serves as 
a guide to special applications. The maximum plate 
dissipation rating of 60 watts, the maximum peak inverse 
voltage rating of 40,000 volts, and the maximum peak 
plate current of 1.5 ampere must not be exceeded. 


effective load resistance per tube ( 


LOAD 
CURRENT 


RECTIFIER LOAD VOLTAGE 
Reff 


Fig. |. Rectifier with Choke-Input Filter 


e. Half-Wave Voltage Multiplier (with common 


ground when R,g is inserted on the "high" 
side of Erms) f, Full-Wave Voltage Multiplier 


Eimac 8020 Maximum D-C Current Ratings for R-C Filter Applications 


D-C Plate Current (I,) 70 75 80 85 90 95 100 milliamperes per tube 
percent of Effective 
Total Charging- 0.8 1.2 1.8 3.0 4.7 7.6 12 Load Resistance per 
Circuit Resistance (R-) Tube /E 
ti] 
A-C Supply Voltage times Filter-Input 
(Exms) 0.78 0.80 0.87 0.92 1.01 1.14 D-C Voltage (E.) 


\ 
} 
@ Peak Inverse Voltage times Filter-Input 
(' these values in circuit "b".) | 22 | 23 | 24 29 ee 47 3:4 D-C Voltage (E-) 


Fig. 2. Eimac 8020 Basic R-C Circuits (for any one of the indicated loads) 
R; =Equivalent resistance of voltage source 
R, = 1000 ohms (500 ohms for two tubes in parallel) 
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8292 
4PROOB 


RADIAL-BEAM 
PULSE TETRODE 


MODULATOR 
AMPLIFIER 


t 


The Eimac 8252/4PR60B is a high-vacuum tetrode intended for pulse- 
modulator service in circuits employing inductive or resistive loads. This tube 
unilaterally replaces the 715C and the 5D21 and supersedes the 4PR60A. 


The 8252/4PR60B has a maximum plate dissipation rating of 60 watts, is 
cooled by radiation and convection, and delivers pulse output power in the region 
of 300 kilowatts with less than one kilowatt of pulse driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-coated, Unipotential Min. Nom. Max. 
Heater Voltage - - - - - - - - 26.0 volts 
Heater Current - - - - - - =: - 2a amperes 
Cathode HeatingTime - - - - - - 3 5 minutes 
Direct Interelectrode Capacitances 
Grid-Plate Se lk ee 20) ppt 
IQOUia tee PP de oe Pe 2 35 50 ppt 
hi Output me tee ee sere eee S. °6.0 11 ppt 
i} 
MECHANICAL 
RR RMUTOOHGC Kol cstmaee ee a Se ee ow, © 190G,,0.5ms_halisine 
Beige ee tse on el ee ed Fits, E. F.. Johnson Coz-Socket Number 122-234 or equivalent 
BRET OSITIOl: st pate koe i iw ee Sen) STUAES Sari) Shi 2 eo OFAN 
eC ae ee eee Bn ee A ead ei ae fs = o-y wee Rodiation and Gonvection 
Recommended Heat Dissipating Plate Connector - - - - - - - - - - - - = + Eimac HR-8 
Maximum Seal dnd Envelope Temperatures - - - - - - - - - = + = + * = + 5+, 200°C 
Maximum Over-All Dimensions 
Per ie ees es 2 ee ee et aie Mier ae. YE Cove Seapets A. 6LOOO in enes 
Wireteas i thie, So eee Aa Ss ees Ee Ania ee a ie AT Mooi MOYO Beg esa 
ety WUC eke Rico 9 5 We EE SIR lee aia re a oe ner 12 ounces 
Sree oC PI Shae eke ee oe nl a Be nig othe: malar ih Gore any SP ee POURS 
RATINGS 
MAXIMUM RATINGS—Pulse Modulator Service (Per Tube) TYPICAL OPERATION 
D-C PLATE VOLTAGE" = 9- = = = 20 MAX. KILOVOLTS Pulse Modulator (Per Tube) 
DC SCREEN “VOLTAGE "2 1.5 MAX. KILOVOLTS D-C Plate Voltage - - - - - - 16.0 20.0  kilovolts 
D276 GRID VOLTAGE! = ee | == 1 OLMAX_KILOVOLT Pulse Plate Current - - - - - 10.0 18.0 amperes 
PEAK POSITIVE GRID VOLTAGE - - - 300 MAX. VOLTS D-C Screen Voltage - - - - - 1.25 1.25  kilovolts 
PEAK PLATE CURRENT - - - - - 18 MAX. AMPERES Pulse Screen Current* - - - - - 1.8 2.7 amperes 
PEAK POSITIVE PLATE VOLTAGE - - 25 MAX. KILOVOLTS D-C Grid Voltage - - - - - - —550 —600 volts 
PLATE DISSIPATION (AVERAGE) - - - 60 MAX. WATTS Pulse Grid Current®* - - - - - 0.20 0.75 ampere 
SCREEN DISSIPATION (AVERAGE) - - 8 MAX. WATTS Pulse Positive Grid Voltage - - - 30 150 volts 
GRID DISSIPATION (AVERAGE) - - - 1 MAX. WATT Duty- - - - - = + = = = 0.0025  .001 
ee DUTY Es a eae See chart page 4 Pulse Duration- - - - - - - 5 2 psec 
) Peak Positive Plate Voltage - - - 25 25 kilovolts 
tEffective grid-circuit resistance must not exceed 100,000 ohms. Pulse Input Power = = - - = - 160 360 kilowatts 
Pulse Output Power - - - - - 150 337 kilowatts 
Pulse Output Voltage - - - - - 15.0 18.75 kilovolts 
(Effective 2-15-62) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S.A. *Approximate value. 
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APPLICATION 


MECHANICAL 


MOUNTING—The 4PR60B may be mounted and 
operated in any position. A flexible connecting strap 
must be provided between the plate terminal and 
the external plate circuit. 

The 4PR60B is designed to withstand 200g 
shocks of 0.5 millisecond duration transferred to 
the tube through clamps on the metal skirt. Such 
clamps must be shaped to fit the contour of the skirt 
and must be fastened to the tube before being tight- 
ened to the chassis in order that no distorting force 
will be applied. No lateral pressure or clamping ac- 
tion should be applied to the base pins or to any 
part of the tube other than the skirt. The skirt is in- 
ternally connected to the cathode. The 4PR60B must 
be protected from severe vibration. 


Cooling—Adequate ventilation must be provided 
so that seal and/or envelope temperatures do not 
exceed 200°C under any operating or standby con- 
dition. When the 4PR60B is operated where air 
circulation is restricted, these temperatures can 
easily reach 225°C or more which will accelerate 
seal deterioration and cause early tube failure. 

Adequate control of the base temperature, in 
particular, is necessary. Envelope and plate-seal 
temperatures do not ordinarily require special atten- 
tion provided that an HR-8 heat-dissipating plate 
connector is used. However, each individual applica- 
tion of the 4PR60B should be carefully evaluated 
to assure safe operating temperatures. A blower 
is usually required only when normal air circulation 
is restricted, when the ambient temperature exceeds 
25°C, when the altitude is other than sea level, or 
when a combination of these factors exists. 


ELECTRICAL 


Heater Operation—The heater voltage, as measured 
directly at the heater pins, should be maintained at 
the rated value of 26.0 volts. Maximum variations in 
heater voltage must be kept within the range of 
23.4 to 28.6 volts. Where consistent performance and 
long tube life are factors, the heater voltage must 
be kept within the range of 24.7 to 27.3 volts. The 
peak pulse-emission capability of the cathode may 
be impaired at low heater voltages, and high heater 
voltages contribute to short tube life. 

A heater noise test is conducted periodically on 
4PR60B samples. This test insures that the heater/ 
cathode assembly will not generate excessive r-f 
noise during vibration over the frequency range 
of 10 to 50 cps. 

A 500-hour heater cycling test is also con- 
ducted periodically on 4PR60B samples. This test 
consists of at least 1000 complete on-off cycles and 
insures that grid-to-cathode shorts will not occur 
as a result of cumulative hysteresis effects upon 
mechanical joints in the cathode assembly. 


Cathode Operation—It is essential that the minimum 
cathode heating time of three minutes be observed 
prior to the flow of cathode current. Conservative 
design for reliable tube operation in pulse circuits 
dictates the use of five minutes minimum heating 
time. 


The ‘‘Cathode Current Derating Chart’ on page 
4 depicts the current capabilities of the 4PR60B 
cathode at various pulse durations and duty fac- 
tors. To use this chart, enter with pulse duration 
and note the intersection with desired pulse cathode 
current (the total of plate, screen, and grid currents 
during a particular pulse condition). At this inter- 
section read off values of maximum duty and/or 
pulse repetition rate. 


Under a given set of operating conditions, ele- 
ment dissipations may limit the maximum _ per- 
missible duty to a value less than that which cathode 
considerations would dictate. When this occurs, it 
will usually be found that screen dissipation is the 
limiting factor under low tube-voltage-drop condi- 
tions and that plate dissipation limits the maximum 
duty under high tube-voltage-drop conditions. 


Control-Grid Operation—The average power dis- 
sipated by the control grid of the 4PR60B must 
not exceed one watt. Control-grid dissipation is 
not usually a limiting factor with this tube, but 
can be computed as the product of pulse grid cur- 
rent, pulse positive grid voltage, and duty factor. 
Similarly, pulse driving power is pulse grid current 
times pulse grid voltage swing (bias voltage plus 
positive grid voltage). 


Screen-Grid Operation—The average power dissi- 
pated by the screen of the 4PR60B must not ex- 
ceed eight watts. Screen dissipation is the product 
of d-c screen voltage, pulse screen current, and duty 
factor. Excessive screen dissipation is likely to occur 
under conditions of low tube-voltage drop during 
conduction. This condition can be relieved by using 
a lower plate load resistance which will cause higher 
tube-voltage drop during conduction. 


A bleeder resistance designed to draw at least 
10 milliamperes of current should be connected di- 
rectly from screen to cathode of the 4PR60B. This 
bleeder resistance will insure that only a positive 
current load is presented to the screen supply. 


Plate Operation—The plate of the 4PR60B is radi- 
ation cooled and is rated at 60 watts maximum 
dissipation. Average plate dissipation must not ex- 
ceed 60 watts. The 4PR60B should not be operated 
without a heat-dissipating plate connector such as 
the recommended Eimac HR-8. 

Average plate dissipation may be calculated as 
the product of pulse plate current, pulse tube-voltage 
drop, and duty factor. Excessive average plate dissi- 
pation is likely to occur at high values of pulse tube- 
voltage drop. The calculated value of plate dissipa- 
tion may be well below 60 watts in a given case, but 
excessive dissipation may result if pulse rise and fall 
times are appreciable compared to pulse duration. 
This excessive plate dissipation occurs because long 
rise and fall times slow down the plate voltage 
swing and allow plate current to flow for longer 
periods in the high voltage-drop region. 

The plate-supply voltage for the 4PR60B should 
not exceed 20 kilovolts. In circuits employing induc- 
tive loading, the peak instantaneous plate voltage 
should not exceed 25 kilovolts. 


, 


dat 4PR60B — 


4PR60B OUTLINE DRAWING AND DIMENSIONS 


DIMENSION DATA 
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CONTROL GRID 


HEATER CATHODE 


NOTES: 

| DIMENSIONS IN INCHES. 

2. (X)CONTACT AREA. 

3, (**®)DEFINES CYLINDRICAL AREA AVAILABLE 
FOR CLAMPING WHICH MUST NOT BE DISTORTED 
BY CLAMPING ACTION. 

4. THE BASE PINS SHALL BE CAPABLE OF ENTERING 
A GAUGE 1/4 INCH THICK HAVING FOUR .214" DIA. 
HOLES LOCATED ON II/I6 CENTERS AND A 

(SEE NOTE 4) | 7 CENTER HOLE .250 DIA 
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8187 
APROSA 


RADIAL-BEAM 
PULSE TETRODE 
@ 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 8187/4PR65A is a pulse tetrode intended for use in pulse-modulator, 
pulsed-amplifier, and pulsed-oscillator service. This compact, high vacuum, radial-beam 
tetrode, incorporating a Pyrovac plate and non-emitting grids, is recommended for use 
in new equipments where high voltage, high current, or high duty factor is encountered. 


Cooling of the tube is accomplished by radiation from the plate and by circula- 
tion of forced-air through the base and around the envelope. 


Rm. 


8187 
* APRESA 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten Min. Nom. Max. 
Voltage - - - - - - - - - - - 6.0 volts 
Current’ - - - - - - - - - Shey 3.8 amperes 
Amplification Factor (Grid to Screen) - - - - : - - 6.0 
Direct Interelectrode Capacitances, Grounded Cathode:t 
Grid-Plate - - - - - = - - 5 - = Wily uuf 
Input - - - - - - - - - 6.0 8.3 uuf 
Output - - - - - - - : . ley 2.6 uuf 
Highest Frequency for Maximum Ratings - . - - - - . - 150 me 
MECHANICAL 
Base - - - - - : = = = = - = = - és = : : 2 - = = - 5-pin 
Basing - - - e - = = S = - ; = Z : - - = = 2 : 2 See drawing 
Recommend Socket - - = : = - : = = : a 2 2 - National HX-29 or Johnson 122-101 
Operating Position - - - . . - - - - - - = - = - - Vertical, base down or up 
Maximum Operating Temperatures: 
Base Seals - - = - - - > e = = = : 2 : = - z : : 200°C 
Plate Seal 5 = : = 5 s = 3 i : 2 : z = 2 : 2 : 295°C 
Cooling - - - - - E - : = : : : - 5 2 : : 3 - Radiation and forced-air 
Recommended Heat-Dissipating Plate Connector - - - - : : . : - - - - - Eimac HR-6 
Maximum Over-all Dimensions: 
Length - - - - . - - - - 5 Ga : , : : - ; : 4.19 inches 
Diameter - - - - - - = : = 2 : - - : = - = : - 2.38 inches 
Net Weight (tube only) - — - sae eis - 5 5 : & s 3 A g 2 : g : 3 ounces 
Shipping Weight - - - - - . - - - - : - - - : : = : = 1.5 pounds 
In Shielded Fixture 
PULSE MODULATOR SERVICE TYPICAL OPERATION 
DC Plate Voltage - - - 5 10 15 kilovolts 
MAXIMUM RATINGS DC Screen Voltage - - - 500 500 500volts 
DC Grid Voltage - - -—180 —225 —270 volts 
ede MO LIACE. &- : i pee a CO yOLTS Pulse Plate Voltage’ - - - 4.35 9.35 14.35kilovolts 
DC SCREEN VOLTAGE - - - 2.0 MAX. KILOVOLTS Peak Plate Current - - - 0.95 0.95 0.95 amperes 
DC GRID VOLTAGE ? é - —1.0 MAX. KILOVOLT Pulse Screen Current - - - 0.20 0.20 0.20 ampere 
Pulse Grid Current - - - 0.12 0.12 0.12 ampere 
PEAK PLATE CURRENT - i - 1.0 MAX. AMPERES Pulse Pos. Grid Voltage’ - - 100 100 100 volts 
PLATE DISSIPATION (AVG.) - - 65 MAX. WATTS Pulse Drive Power - - - 33.6 39.0 44.5 watts 
Pulse Plate Input Power - - 4.75 9.50 14.25 kilowatts 
spot once MOINS ICA, J LC Mee ALLS Pulse Plate Output Power - - 4.10 8.85 13.60 kilowatts 
GRID DISSIPATION (AVG.) - - 5 MAX. WATTS Duty - - - - - - 10 10 10 percent 


(Effective 2-15-63) © 1963 by Eitel-McCullough, Inc. 


ne 4PR65A 


RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 


MAXIMUM RATINGS 

PEAK DC PLATE VOLTAGE - - 10 MAX. KILOVOLTS 
DC SCREEN VOLTAGE - - - 2.0 MAX. KILOVOLTS 
D-C GRID VOLTAGE - - - —1.0 MAX. KOLOVOLT 
PEAK CATHODE CURRENT (Note 1) 1.5 MAX. AMPERES 
PLATE DISSIPATION (AVG.) - 65 MAX. WATTS 
SCREEN DISSIPATION (AVG.) 10 MAX. WATTS 
GRID DISSIPATION (AVG.) - - 5 MAX. WATTS 


*When used as a RF Plate-and Screen-Pulsed Amplifier, the 
grid drive must also be pulsed to avoid overheating this ele- 
ment during the inter-pulse periods. 


RADIO-FREQUENCY GRID-PULSED 
AMPLIFIER AND OSCILLATOR 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - - - 7.5 MAX. KILOVOLTS 
DC SCREEN VOLTAGE - - - 2.0 MAX. KILOVOLTS 
DC GRID VOLTAGE - - -—].0 MAX. KILOVOLT 
PEAK CATHODE CURRENT (Note 1) 1.5 MAX. AMPERES 
PLATE DISSIPATION (AVG.) - - 65 MAX. WATTS 
SCREEN DISSIPATION (AVG.) - 10 MAX. WATTS 
GRID DISSIPATION (AVG.) - - 25 MAX. WATTS 


Note 1: The maximum peak cathode current rating refers to the instantaneous peak cathode current available. This rating is based 
on available emission throughout life of 80 milliamperes per watt of filament power. The pulse plate current data shown 
under the Typical Operation section refers to the dc plate current component during the pulse. 


TYPICAL OPERATION 


Pulse Plate Voltage’ - - - 5 7.5 10 kilovolts 
Pulse Screen Voltage - . - 500 500 500 volts 
DC Grid Voltage - - -—265 —300 —335 volts 
Pulse Plate Current (Note 1) - 200 200 200 mA 
Pulse Screen Current - - - 20 20 20 mA 
Pulse Grid Current’ - - eu 2 12 12 mA 
Peak RF Grid Voltage - - - 370 405 440 volts 
Pulse Drive Power - - - 4.5 4.85 5.3 watts 
Pulse Plate Input Power - - 1000 1500 2000 watts 
Pulse Plate Output Power - - 815 1270 1720 watts 
Duty - - - . - = 35 28 23 percent 
TYPICAL OPERATION 

DC Plate Voltage - - - 45 6.0 7.5 kilovolts 
DC Screen Voltage - - - 500 500 500 volts 
DC Grid Voltage - - -—260 —280 —300 volts 
Pulse Plate Current (Note 1) - 200 200 200 mA 
Pulse Screen Current - - - 20 20 20 mA 
Pulse Grid Current - Pe ewerlZ 12 12 mA 
Peak RF Grid Voltage - - 365 385 405 volts 
Pulse Drive Power - - - 4.4 4.6 4.9 watts 
Pulse Plate Input Power - - 900 1200 1500 watts 
Pulse Plate Output Power - - 725 1000 1265 watts 
Duty - = - - - EW 32 27 percent 


APPLICATION 


MECHANICAL 


Mounting—The 8187/4PR65A must be operated ver- 
tically, base up or down. The socket must provide clear- 
ance for the glass tip-off which extends from the center 
of the base. A flexible connecting strap should be pro- 
vided between the plate terminal and the external plate 
circuit, and the Eimac HR-6 connector (or equivalent) 
used on the tube plate lead. The socket must not apply 
lateral pressure against the base pins. The tube must 
be protected from severe vibration and shock. 
Cooling—When the inlet air temperature does not 
exceed 30° C it will not ordinarily be necessary to 
provide forced-air cooling of the envelope or the plate 
seal at frequencies below 30 Mc. provided the HR-6 
Heat-Radiating plate connector is used and the tube 
is so located that normal circulation of air past the 
envelope is not impeded. 

In the event the inlet air temperature is expected to 
be greater than 30° C, adequate forced-air cooling 
must be provided to maintain base-seal and plate-seal 
temperatures below 200° C and 225° C, respectively. 
In all classes of operation it is recommended that a 
heat radiating connector, the Eimac HR-6 or equiv- 
alent, be installed on the anode terminal, and that a 
socket be employed which provides for proper seal 
cooling. When the Eimac 8187/4PR65A, utilizing an 
HR-6 heat radiator, is operated at de or low frequencies 
i a Johnson 122-101 socket, the minimum airflow 
requirements to maintain seal temperatures at 200° C 
in 50° C inlet air are tabulated below: 


Sea Level 10,000 Feet 


Avg. Plate Air Flow | Plenum Pressure] Air Flow] Plenum Pressure 
Dissipation (CFM) Drop. (Inches Drop. (Inches 
(watts) of Water) of Water) 


0.02 
0.04 
0.06 


When the Eimac 8187/4PR65A is used as a pulsed- 
amplifier or oscillator at frequencies above 30 Mc, 
additional cooling may be required to compensate for 
the effects of plate and base-seal heating caused by 
rf charging currents and dielectric losses. Since the 
amount of seal heating varies with the particular appli- 
cation, it is suggested that the user monitor the seal 
temperatures to determine the adequacy of the cooling 
air. 

Cooling air should be applied before or simultan- 
eously with the application of filament voltage and 
may be removed simultaneously with filament voltage. 
In any questionable situation, the only criterion for 
adequate cooling is temperature. Tube temperature 
may be measured conveniently by using a temperature- 
sensitive paint. 


ELECTRICAL 
Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be 6.0 volts. Variations in filament voltage must 


be kept within the range of 5.7 to 6.3 volts. 


When the 8187/4PR65A is utilized in pulse applica- 
tions where high peak currents are demanded, filament 
voltage must be maintained at the rated value; the nor- 
mally allowable five-percent variation in this voltage 
cannot be tolerated if the tube’s peak-current capabil- 
ities are to be realized. 


Element Dissipation—Under normal operating condi- 
tions, the average plate dissipation of the 8187/4PR65A 
should not be allowed to exceed 65 watts. Dissipa- 
tion in excess of this maximum rating is permissable 
for short periods of time, such as during tuning pro- 
cedures. 


The average power dissipated by the screen-grid 
and the control-grid must not exceed 10 watts and 
5 watts, respectively. 

Cut-Off Characteristics—The Plate Current Cut-Off 
Characteristics of the 8187/4PR65A are shown in the 
graph below. These curves indicate the value of nega- 
tive grid voltage required to maintain a plate-current 
flow of 50 microamperes or less at the various plate 
and screen voltages noted. These curves were plotted 
from a “typical” tube whose electrical characteristics 
closely approximate the mean value in the tube test 
specification. 

Each 8187/4PR65A is tested to insure proper cut-off 
characteristics at maximum ratings. This cut-off test 
is made with a plate voltage of 15 KV, a screen voltage 
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of 1.5 KV with the grid voltage adjusted to maintain 
a plate current of 10 microamperes. Under these 
test conditions the negative grid bias must not exceed 
575 volts. Due to tube-to-tube variations this cut-off 
point will vary and the typical range can be expected 
to be between 350 volts and 500 volts. 


Pulse-Modulator Service—The data shown in the 
“Typical Operating” section of Pulse-Modulator Serv- 
ice was calculated assuming a rectangular plate voltage 
wave-form, ignoring the effects of shunt capacity. In 
reality, the total shunt capacitance (including the out- 
put capacity of the tube, stray capacitance, etc.) 
affects the output wave form and can have consid- 
erable effect on plate dissipation. Since the actual 
plate waveform is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some circum- 
stances, be much greater than that dissipated during 
the remainder of the pulse. The total power dissipated 
is then the sum of the power dissipated during the 
rise time and the power dissipated during the re- 
mainder of the pulse. 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, please write to Power Grid Tube Market- 
ing, Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information and recommenda- 
tlons, 


EIMAC 4PR6SA 
TYPICAL 
PLATE CUT-OFF 
CHARACTERISTICS 
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DIMENSIONS IN INCHES 
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The Eimac 8247/4PR125A is a pulse tetrode intended for use in pulse-modulator, pulsed- 
amplifier, and pulsed-oscillator service. This compact, high vacuum, radial-beam tetrode, 


incorporating a Pyrovac plate and non-emitting grids, is recommended for use in new 
equipments where high voltage, high current, or high duty factor is encountered. 


Cooling of the tube is accomplished by radiation from the plate and by circulation of 
forced-air through the base and around the envelope. Cooling can be simplified by the use 
of the Eimac SK-410 Air-System Socket and the SK-406 Air Chimney. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated tungsten 
Voltage - = 
Current - = 


Amplification Factor (Grid to Screen) 
Direct Interelectrode Capacitances, Grounded Cathode: tf 


Grid-Plate - 

Input - - 

Output - - 
Transconductance (1, = 50 ma) 


Highest Frequency for Maximum Ratings 


MECHANICAL 


Base < = 
Basing = = 
Recommend Socket = 
Operating Position = 


Maximum Operating Temperatures: 


Base Seals = 
Plate Seal = 
Cooling a ~ 


Recommended Heat-Dissipating Plate Connector - 


Maximum Over-all Dimensions: 
Length - 
Diameter - 

Net Weight (tube only) - 

Shipping Weight = 

t in Shielded Fixture 


PULSE MODULATOR SERVICE 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE 18 MAX 
D-C SCREEN VOLTAGE 2.0 MAX 
D-C GRID VOLTAGE -1.0 MAX 
PEAK PLATE CURRENT 15 MAX 
PLATE DISSIPATION (AVG.) 125 MAX 
SCREEN DISSIPATION (AVG.) 20 MAX 
GRID DISSIPATION (AVG.) 5 MAX 


- KILOVOLTS 
- KILOVOLTS 
- KILOVOLT 
. AMPERES 

- WATTS 

. WATTS 

- WATTS 


(Effective 7-15-62) Copyright 1962 by Eitel-McCullough, Inc. 


6.0 


5.0 


5.9 


Min. Nom. Max. 


volts 

720) amperes 
0.07 uuf 
12.4 uuf 
3.0 uuf 
umhos 

120 mc 


= = Eimac SK-410 Air-Sy 


TYPICAL OPERATION 
D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 


Pulse 
Peak 
Pulse 


Plate Voltage 
Plate Current 
Sereen Current 
Grid Current 

Pos. Grid Voltage 
Drive Power 

Plate Input Power 
Plate Output Power 


8247 


APR125A 


RADIAL-BEAM 


PULSE TETRODE 


MODULATOR 


OSCILLATOR 
AMPLIFIER 


5-pin metal shell 
See drawing 
stem Socket 
Vertical, base down or up 


200°C 
170°C 


Radiation and forced-air 
Eimac HR-6 


5 
2 


.69 inches 
.81 inches 


6.5 ounces 
1.5 pounds 


kilovolts 
kilovolts 
volts 
kilovolts 
ampere 
ampere 
ma 

volts 
watts 
kilowatts 
kilowatts 
percent 


oo: gun 4PR125A 


RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 


MAXIMUM RATINGS 

PEAK D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 

D-C GRID VOLTAGE 

PEAK CATHODE CURRENT** 
PLATE DISSIPATION (AVG. ) 
SCREEN DISSIPATION (AVG, ) 
GRID DISSIPATION (AVG. ) 


12 MAX, KILOVOLTS 
2.0 MAX. KILOVOLTS 
-1.0 MAX. KILOVOLT 


125 MAX. WATTS 
20 MAX. WATTS 
5 MAX. WATTS 


*When used as a R-F Plate-and Screen-Pulsed Amplifier 
the grid drive must also be pulsed to avoid overheating 
this element during the inter-pulse periods. 


2.5 MAX, AMPERES 


TYPICAL OPERATION 


Pulse Plate Voltage SS mg 12 kilovolts 
Pulse Screen Voltage 1.0 1.0 1.0 kilovolt 
D-C Grid Voltage -380 -390 -400 volts 
Pulse Plate Current ** 416 416 416 ma 
Pulse Screen Current - 36 36 36 ma 
Pulse Grid Current 6 6 6 ma 
Peak R-F Grid Voltage 520 530 540 volts 
Pulse Drive Power 3.12 3.13 3.25 watts 
Pulse Plate Input Power 3.33 4.16 5.0 kilowatts 
Pulse Plate Output Power 2.52 3.24 4.0 kilowatts 
Duty 15 13 12 percent 


RADIO-FREQUENCY GRID-PULSED AMPLIFIER AND OSCILLATOR 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE 9.0 MAX. KILOVOLTS 
D-C SCREEN VOLTAGE 2.0 MAX, KILOVOLTS 
D-C GRID VOLTAGE -1.0 MAX. KILOVOLT-_ 


PEAK CATHODE CURRENT** 
PLATE DISSIPATION (AVG. ) 
SCREEN DISSIPATION (AVG.) 
GRID DISSIPATION (AVG. ) 


125 MAX. WATTS 
20 MAX, WATTS 
5 MAX. WATTS 


ek 


2.5 MAX. AMPERES 


TYPICAL OPERATION 


D-C Plate Voltage 5 7 9 kilovolts 
D-C Screen Voltage i, eel ee ek lOvOlts 
D-C Grid Voltage -365 -375 -385 volts 
Pulse Plate Current ** 416 416 416 ma 
Pulse Screen Current 36 36 36 ma 
Pulse Grid Current 6 6 6 ma 
Peak R-F Grid Voltage 50D olommOoZO VOLES 
Pulse Drive Power SOS. OR WeLtLS 
Pulse Plate Input Power 2.08 2.92 3.75 kilowatts 
Pulse Plate Output Power 1.44 2.16 2.88 kilowatts 
Duty 19 16 14 percent 


The maximum peak cathode current rating refers tothe instantaneous peak cathode current available. This rating is 
based on available emission throughout life of 80 milliamperes per watt of filament power. The pulse plate current 
data shown under the Typical Operation section refers to the d-c plate current component during the pulse. 


APPLICATION 


MECHANICAL 


Mounting— The 4PR125A must be operated vertically, 
base up or down. When the SK-410 Air-System Socket is 
used in conjunction with the SK-406 Air Chimney, the 
socket must be mounted tothe under surface of the chassis 
to maintain proper air space between the plate seal and the 
chimney opening, otherwise plate seal cooling willbe seri- 
ously impaired. 


In the event the SK-410 Air-System Socket is not used, 
the socket must provide clearance for the glass tip-off 
which extends from the center of the tube. The metal tube- 
base shell should be grounded by means of suitable spring 
fingers. 


Cooling— Adequate forced-air cooling must be provided 
to maintain base-seal and plate-seal temperatures below 
200°C and 170°C, respectively. In all classes of opera- 
tion itis recommended that a heat-radiating connector, the 
Eimac HR-6 or equivalent, be installed on the anode ter- 
minal, and that a socket and chimney be employed which 
provides for proper seal cooling. Whenthe Eimac 4PR125A 
is operated at d-c or low frequencies in an Eimac SK-410 
Air-System Socket, complete with SK-406 Air Chimney and 
HR-6 Heat Radiator, the minimum airflow requirements 
to maintain seal temperatures at 170°C in 50°C inlet air 
are tabulated: 


Sea Level 


10,000 Feet 


Plenum Pressure 
Drop. (Inches 
of Water) 


Plenum Pressure 
Drop. (Inches 


Ave. Plate 
Dissipation 


(watts) of Water) 


When the Eimac 4PR125A isusedas a pulsed-amplifier 
or oscillator at frequencies above 30 Mc, additional cooling 
may be required to compensate for the effects of plate and 
base-seal heating caused by r-f charging currents and di- 
electric losses. Since the amount of seal heating varies 
with the particular application, itis suggested that the user 
monitor the seal temperatures to determine the adequacy 
of the cooling air. 


Cooling air should be applied before or simultaneously 
with the application of filament voltage and may be removed 
simultaneously with filament voltage. In any questionable 
situation, the only criterion for adequate cooling is tem- 
perature. Tube temperature may be measured conveniently 
by using a temperature-sensitive paint. 


GRID VOLTAGE-VOLTS 


ELECTRICAL 


Filament Voltage— For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be 5.0 volts. Variations in filament voltage must be 
kept within the range of 4.75 to 5.25 volts. 


When the 4PR125A is utilized in pulse applications 
where high peak currents are demanded, filament voltage 
must be maintained at the rated value; the normally al- 
lowable five-percent variation in this voltage cannot be 
tolerated if the tube’s peak-current capabilities are to be 
realized. 


Element Dissipation—Under normal operating con- 
ditions, the average plate dissipation of the 4PR125A should 
not be allowed to exceed125 watts. Dissipation in excess 
of this maximum rating is permissable for short periods 
of time, such as during tuning procedures. 


The average power dissipated by the screen-grid and 
the control-grid must not exceed 20 watts and 5 watts, 
respectively. 


Cut-Off Characteristics— The Plate Current Cut- 
Off Characteristics of the 4PR125Aare shown inthe graph 
below. These curves indicate the value of negative grid 
voltage required to maintain a plate-current flow of 50 
microamperes orless at the various plate and screen volt- 
ages noted. These curves were plotted from a "typical" 
tube whose electrical characteristics closely approximate 
the mean value in the tube test specification. 


Each 4PR125A is tested to insure proper cut-off char- 
acteristics at maximum ratings. This cut-off test is made 


199 HS 

—400 

—600 

eT 2 4 6 8 


4PRI25A ¢% 


with a plate voltage of 18 KV, a screen voltage of 1.5 KV 
with the grid voltage adjusted to maintain a plate current 
of 10 microamperes. Under these test conditions the nega- 
tive grid bias must not exceed 450 volts. Due to tube-to- 
tube variation this cut-off point will vary and the typical 
range can be expected to be between -370 volts and -445 
volts. 


Pulse-Modulator Service— The data shown in the 
"Typical Operating" section of Pulse-Modulator Service 
was calculatedassuming a rectangular plate voltage wave- 
form, ignoring the effects of shunt capacity. In reality, 
the total shunt capacitance (including the output capacity 
of the tube, stray capacitance, etc.) affects the output wave 
form andcan have considerable effect on plate dissipation. 
Since the actual plate waveform is not rectangular, even 
though the grid pulse is, additional power will be dissi- 
pated during the rise time and can, under some circum- 
stances, be much greater than that dissipated during the 
remainder of the pulse. The total power dissipated is then 
the sum of the power dissipated during the rise time and the 
power dissipated during the remainder of the pulse. 


Special Applications— fit is desired to operate this 
tube under conditions widely different from those given here 
write to Power Grid Tube Marketing, Eitel-McCullough, 
Inc. , 301 Industrial Way, San Carlos, California, for infor- 
mation and recommendations. 


EIMAC 4PR125A 
TYPICAL 


PLATE CUT-OFF 
CHARACTERISTICS 


10 12 14 16 18 


PLATE VOLTAGE — KILOVOLTS 


SCREEN VOLTAGE—VOLTS 


4PR125A det oe 


DIMENSIONS IN INCHES 


G | | ) DIMENSIONAL DATA 
ee 5-16 | 5-7/16 
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8188 
4PR400A 


® gpner Gort 7 RADIAL-BEAM 
PULSE TETRODE 

MODULATOR 

OSCILLATOR 

AMPLIFIER — 


The Eimac 8188/4PR400A is a pulse tetrode intended for use in pulse-modulator, pulsed- 
amplifier, andpulsed-oscillator service. Thiscompact, high vacuum, radial-beam tetrode, 
incorporating a Pyrovac plate andnon-emitting grids, is recommended for use in new equip- 
ments where high voltage, high current, or high duty factor is encountered. 


Cooling of the tube is accomplished by radiation from the plate and by circulation of 
forced-air through the base and around the envelope. Cooling can be simplified by the use 
of the Eimac SK-410 Air-System Socket and the SK-406 Air Chimney. 


8188 
NF 4PRAODA 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - = ~ - Bad volts 
Current = = = = 13z0 14.7 amperes 
Amplification Factor (Grid to Screen) - - - 5.1 
Direct Interelectrode Capacitances, Grounded Cathode: * 
Grid-Plate - - - - - - Opie uuf 
Input = - = - TO 14.5 uuf 
Output = = = = 4.2 5.6 uuf 
Transconductance (lp =100 ma) - - = - 4,000 umhos 
Highest Frequency for Maximum Ratings - - - - 110 mc 
MECHANICA 
Base - - - - - - - - - - 5-pin metal shell 
Basing - - = - - - - - - - See drawing 
Recommend Socket - - - - = - - Eimac SK-410 Air-System Socket 
Operating Position - - - - - - - - Vertical, base down or up 
Maximum Operating Temperatures: 
Base Seals - - - = - - - - - - 200°C 
Plate Seal - - - - - - - - - - 22976 
Cooling - - = = - - - - - Radiation and forced-air 
Recommended Heat-Dissipating Plate Connector - - - - - - Eimac HR-6 
Maximum Over-all Dimensions 
Length = - = = = = = = = - 6.38 inches 
Diameter = = = = = - - - - - 3.56 inches 
Net Weight (tube only) - ~ - - - - - - - 9 ounces 
Shipping Weight - - - - - - - - - - 2.5 pounds 
*In Shielded Fixture 
PULSE MODULATOR SERVICE 
MAXIMUM RATINGS TYPICAL OPERATION 
D-C PLATE VOLTAGE 20 MAX. KILOVOLTS' D-C Plate Voltage 10 15 20 kilovolts 
D-C SCREEN VOLTAGE 2.5 MAX. KILOVOLTS' D-C Screen Voltage 15) id 1.5 kilovolts 
D-C GRID VOLTAGE -1.0 MAX. KILOVOLT D-C Grid Voltage -450 -490 -525 volts 
PEAK PLATE CURRENT 4.0 MAX. AMPERES Pulse Plate Voltage 8.25 13.25 18.25 kilovolts 
PLATE DISSIPATION (AVG. ) 400 MAX. WATTS Peak Pulse Current 3.5 350 3.5 amperes 
SCREEN DISSIPATION (AVG. ) 35 MAX. WATTS Pulse Screen Current 0. 40 0.40 0.40 ampere 
GRID DISSIPATION (AVG. ) 10 MAX. WATTS Pulse Grid Current 0.06 0.06 0.06 ampere 
Pulse Pos. Grid Voltage 60 60 60 volts 
Pulse Drive Power 31.0 33.0 35.0 watts 


Pulse Plate Input Power SDe0 52.5 70.0 kilowatts 
Pulse Plate Output Power 29.0 46.5 64.0 kilowatts 
Duty 5.5 5.9 5.5 percent 


— fmm 4PR400A 
</ 


RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 


MAXIMUM RATINGS 

PEAK D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 

D-C GRID VOLTAGE 

PEAK CATHODE CURRENT** 
PLATE DISSIPATION (AVG. ) 
SCREEN DISSIPATION (AVG. ) 
GRID DISSIPATION (AVG. ) 


15 MAX. KILOVOLTS 
2.5 MAX. KILOVOLTS 
-1.0 MAX, KILOVOLT 


400 MAX. WATTS 
35 MAX. WATTS 
10 MAX. WATTS 


*When used as a R-F Plate-and Screen-Pulsed Amplifier, 
the grid drive must also be pulsed to avoid over-heating 
this element during the inter-pulse periods. 


5.4 MAX. AMPERES 


TYPICAL OPERATION 


Pulse Plate Voltage 10 12.5 15 kilovolts 
Pulse Screen Voltage Leo 1.5 1.5 kilovolt 
D-C Grid Voltage -725 -750 -785 volts 
Pulse Plate Current** 0. 87 0.87 0.87 ampere 
Pulse Screen Current 70 70 70 ma 
Pulse Grid Current 10 10 10 ma 

Peak R-F Grid Voltage 845 870 905 volts 
Pulse Drive Power 8.5 Bau 9.0 watts 
Pulse Plate Input Power 8.7 11.0 13.0 kilowatts 
Pulse Plate Output Power 6.8 8.8 10.5 kilowatts 
Duty 20 18 16 percent 


RADIO-FREQUENCY GRID-PULSED AMPLIFIER AND OSCILLATOR 


MAXIMUM RATINGS 


TYPICAL OPERATION 


D-C PLATE VOLTAGE 10 MAX. KILOVOLTS D-C Plate Voltage 5 ep 10 kilovolts 
D-C SCREEN VOLTAGE 2.5 MAX. KILOVOLTS D-C Screen Voltage 1.5 5 1.5 kilovolts 
D-C GRID VOLTAGE -1.0 MAX. KILOVOLT D-C Grid Voltage -680 -700 -725 volts 
PEAK CATHODE CURRENT** 5.4 MAX. AMPERES Pulse Plate Current** 0. 87 0.87 0.87 ampere 
PLATE DISSIPATION (AVG. ) 400 MAX. WATTS Pulse Screen Current 70 70 70 ma 
SCREEN DISSIPATION (AVG. ) 35 MAX. WATTS Pulse Grid Current 10 10 10 ma 
GRID DISSIPATION (AVG. ) 10 MAX. WATTS Peak R-F Grid Voltage 800 820 845 volts 
Pulse Drive Power 8.0 8.2 8.5 watts 
Pulse Plate Input Power 4.3 GoD 8.7 kilowatts 
Pulse Plate Output Power Pe, Uh 4.7 6.6 kilowatts 
Duty 25 22 19 percent 
** The maximum peak cathode current rating refers to the instantaneous peak cathode current available. This 


rating is basedon available emission throughout life of 80 milliamperes per watt of filament power. The pulse 
plate current data shown under the Typical Operation section refers to the d-c plate current component during 


APPLICATION 


the pulse. 


MECHANICAL 


Mounting— The 4PR400A must be operated vertically, 
base up or down. When the SK-410 Air-System Socket is 
used in conjunction with the SK-406 Air Chimney, the socket 
must be mounted to the under surface of the chassis to main- 
tain proper air space between the plate seal andthe chimney 
opening, otherwise plate seal cooling will be seriously 
impaired. 


In the event the SK-410 Air-System Socket is notused, the 
socket must provide clearance for the glass tip-off which 
extends from the center of the tube. The metal tube-base 
shell shouldbe groundedby means of suitable spring fingers. 


Cooling— Adequate forced-air cooling must be pro- 
vided to maintain base-seal and plate-seal temperatures 
below 200°C and 225°C, respectively. In all classes of 
operation it is recommended that a heat-radiating con- 
nector, the Eimac HR-6 or equivalent, be installed on the 
anode terminal, and thata socket and chimney be employed 
which provides for proper seal cooling. When the Eimac 
4PR400A is operated at d-c orlowfrequencies in an Eimac 
SK-410 Air System Socket, complete with SK-406 Air 
Chimney and HR-6 Heat Radiator, the minimum airflow 
requirements to maintain seal temperatures at 200°C in 
50°C inlet air are tabulated: 


| | Seatevet_— | _— 10,000 Feet 


Ave. Plate | Air Flow | Plenum Pressure | Air Flow | Plenum Pressure 
Dissipation | (CFM) Drop. (Inches (CFM) Drop. (Inches 
(watts) of Water) of Water) 


6.5 


When the Eimac 4PR400A is used as a pulsed-amplifier 
or oscillator at frequencies above 30 Mc, additional cooling 
may be required to compensate for the effects of plate and 
base-seal heating caused by r-f charging currents and 
dielectriclosses. Since the amount of seal heating varies 
with the particular application, itis suggested that the user 
monitor the seal temperatures to determine the adequacy 
of the cooling air. 


Cooling air should be applied before or simultaneously 
with the application of filament voltage andmay be removed 
simultaneously with filament voltage. In any questionable 
situation, the only criterion for adequate cooling is temper- 
ature. Tube temperature may be measured conveniently 
by using a temperature-sensitive paint. 


ELECTRICAL 


Filament Voltage— For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be 5.0 volts. Variations in filament voltage must 
be kept within the range of 4.75 to 5.25 volts. 


aoe 


When the 4PR400A is utilizedin pulse applications where 
high peak currents are demanded, filament voltage must be 
maintainedat the rated value; the normally allowable five- 
percent variation in this voltage cannot be tolerated if the 
tube's peak-current capabilities are to be realized. 


Element Dissipation— Under normal operating con- 
ditions, the average plate dissipation of the 4PR400A should 
not be allowed to exceed 400 watts. Dissipation in excess 
of this maximum rating is permissable for short periods 
of time, such as during tuning procedures. 


The average power dissipated by the screen-gridand the 
control-grid must not exceed 35 watts and10 watts, respec- 
tively. 


Cut-Off Characteristics— The Plate Current Cut-Off 
Characteristics of the 4PR400A are shown in the graph 
below. These curves indicate the value of negative grid 
voltage required to maintain a plate-current flow of 50 
microamperes or less atthe various plate and screen volt- 
ages noted. These curves were plotted from a ''typical" 
tube whose electrical characteristics closely approximate 
the mean value in the tube test specification. 
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Each 4PR400A is tested to insure proper cut-off charac- 
teristics at maximum ratings. This cut-off test is made 
with a plate voltage of 20 KV, a screen voltage of 1.5 KV, 
with the grid voltage adjustedto maintain a plate current of 
10 microamperes. Under these test conditions the negative 
grid bias must not exceed 675 volts. Due to tube-to-tube 
variation this cut-off point will vary and the typical range 
can be expected to be between -509 volts and -650 volts. 


Pulse-Modulator Service— The data shown in the 
"Typical Operating" section of Pulse-Modulator Service 
was calculatedassuming a rectangular plate voltage wave- 
form, ignoring the effects of shunt capacity. In reality, 
the total shunt capacitance (including the output capacity of 
the tube, stray capacitance, etc.) affects the output wave 
form and canhave considerable effect on plate dissipation. 
Since the actual plate wave form is not rectangular, even 
though the grid pulse is, additional power will be dissipated 
during the rise time and can, under some circumstances, 
be much greater than that dissipated during the remainder 
of the pulse. The total power dissipated is then the sum of 
the power dissipated during the rise time and the power 
dissipated during the remainder of the pulse. 


Special Applications— If it is desired to operate this 
tube under conditions widely different from those given here, 
write to Power Grid Tube Marketing, Eitel-McCullough, 
Inc. , 301 Industrial Way, San Carlos, California, for infor- 
mation and recommendations. 


EIMAC 4PR400A 
TYPICAL 


PLATE CUT-OFF 
CHARACTERISTICS 
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PLATE VOLTAGE — KILOVOLTS 
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8189 
APRIOQOOA 


s EITEL- -MICCULLOUGH, INC. RADIAL-BEAM 
2) ® ee Ce Neale see Co A etece © R= IN A PULSE TETRODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 8189/4PR1000A is a pulse tetrode intended for use in pulse-modulator, 
pulsed-amplifier, and pulsed-oscillator service. This compact, high vacuum, radial-beam 
tetrode, incorporating a Pyrovac plate and non-emitting grids, is recommended for use 
in new equipments where high voltage, high current, or high duty factor is encountered. 


Cooling of the tube is accomplished by radiation from the plate and by circula- 
tion of forced-air through the base and around the envelope. Cooling can be simpli- 
fied by the use of the Eimac SK-510 Air-System Socket and the SK-506 Air Chimney. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament:.Thoriated tungsten Min. Nom. Max. 
Voltage - - - - . . - - - - - 75 volts 
Current - - - - - - - - - 20.0 22.7 amperes 
Amplification Factor (Grid to Screen) - -~ - . ne 69 
Direct Interelectrode Capacitances, Grousded Cathode: 4 
Grid-Plate . - - - - - - - . - 0.35 uuf 
Input - i - - =~ ois : 23.8 32.4 uuf 
Output - . - - - - - - - 6.8 9.4 uuf 
Transconductance (1,=300 ma) i Pe =i ees - - 10,000 umhos 
Highest Frequency for Maximum Ratings - - - . - - - - 110 mc 
G MECHANICAL 
Base - - - : . - - - - - : - - - - - - = - 5-pin metal shell 
Basing - - - - - - - - - - - . - - - - - = S - = See drawing 
Recommend Socket - . . . = : - - =) ox - - - - Eimac SK-510 Air-System Socket 
Operating Position - - . . - - - - - - - - - - - Vertcial, base down or up 
Maximum Operating Temperatures: 
Base Seals - - - - - - - - = & - - - 2 = : = : ULTOKXe: 
Plate Seal a - - = - cs : - - : - : 2 : : - : E a3 200°C 
Cooling - - - - - - - - - - . - - - : = - = Radiation and torced-air 
Recommended Heat-Dissipating Plate Connector - - - - - - = = - - - . Eimac HR-8 
Maximum Over-all Dimensions: 
Length - - - - - - - - - - - - - = z - - - 9.63 inches 
Diameter - . . - - - - - - - - - - - - - - : 5.25 inches 
Net Weight (tube only) - - - - - - - - = «= = - - - = : - - 1.5 pounds 
Shipping Weight - - - . - . - - - 2) ats - - - - - - - - 12 pounds 


In Shielded Fixture 


PULSE MODULATOR SERVICE 


MAXIMUM RATINGS _ TYPICAL OPERATION 
D-C PLATE VOLTAGE - - - 30 MAX. KILOVOLTS D-C Plate Voltage - A a20 25 30 Kilovolts 
D-C SCREEN VOLTAGE - = : 2.5 MAX. KILOVOLTS D-C Screen Voltage - - SAE 1.5 1.5 Kilovolts 
D-C GRID VOLTAGE .- - - —1.0 MAX. KILOVOLTS D-C Grid Voltage = - -—335 —360 —380Volts 
PEAK PLATE CURRENT - ri - 8.0 MAX. AMPERES Pulse Plate Voltage - - Se 7eee 22.7 eee 27 TKilovalts 
PLATE DISSIPATION (AVE.) - - 1000 MAX. WATTS Peak Plate Current - - - 8.0 8.0 8.0 Amperes 
SCREEN DISSIPATION (AVE.) = 75 MAX. WATTS Pulse Screen Current - - - 1.25 1.25 1.25 Amperes 
GRID DISSIPATION (AVE.) - = 25 MAX. WATTS Pulse Grid Current - - = uy. 0.2 0.2 Ampere 
Pulse Pos. Grid Voltage’ - - 200 200 200 Volts 
Pulse Drive Power - - - 107 112 116 Watts 
| Pulse Plate Input Power - - 160 200 240 Kilowatts 
Pulse Plate Output Power - - 140 180 220 Kilowatts 
Duty - < = = - - 4.0 4.0 4.0 Percent 


(Effective 3-20-62) Copyright 1962 by Eitel-McCullough, Inc. 
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RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 


MAXIMUM RATINGS 


PEAK D-C PLATE VOLTAGE - - 20 MAX. KILOVOLTS 
D-C SCREEN VOLTAGE - - - 2.5 MAX. KILOVOLTS 
D-C GRID VOLTAGE - - - —1.0 MAX. KILOVOLTS 
PEAK CATHODE CURRENT (Note 1) 12.0 MAX. AMPERES 
PLATE DISSIPATION (AVE.) - - 1000 MAX. WATTS 
SCREEN DISSIPATION (AVE.) . 75 MAX. WATTS 
GRID DISSIPATION (AVE.) - - 25 MAX. WATTS 


*When used as a R-F Plate and Screen-Pulsed Amplifier, the 
grid drive must also be pulsed to avoid overheating this ele- 
ment during the inter-pulse periods. 


TYPICAL OPERATION 


Pulse Plate Voltage’ - - = {Io 15 20 Kilovolts 
Pulse Screen Voltage - - ee l5 1.5 1.5 Kilovolts 
D-C Grid Voltage’ - - -—480 —510 —535 Volts 

Pulse Plate Current (Note 1) --1.95 1.95 1.95 Amperes 
Pulse Screen Current - - - 0.32 0.32 0.32 Ampere 
Pulse Grid Current - - - 0.02 0.02 0.02 Ampere 
Peak R-F Grid Voltage - one 35 760 785 Volts 

Pulse Drive Power - - = 4575) 15.2 15.7 Watts 

Pulse Plate Input Power - - 19.5 29.3 39.0 Kilowatts 
Pulse Plate Output Power - - 17.0 23.0 31.5 Kilowatts 
Duty - - - - - - 15.0 15.0 12.0 Percent 


RADIO-FREQUENCY GRID-PULSED AMPLIFIER AND OSCILLATOR 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - 
D-C SCREEN VOLTAGE - - - 2.5 MAX. KILOVOLTS 
D-C GRID VOLTAGE - - - —1.0 MAX. KILOVOLTS 
PEAK CATHODE CURRENT (Note 1) 12.0 MAX. AMPERES 
PLATE DISSIPATION (AVE.) - - 1000 MAX. WATTS 
SCREEN DISSIPATION (AVE.) - 75 MAX. WATTS 
GRID DISSIPATION (AVE.) - - 25 MAX. WATTS 


15 MAX. KILOVOLTS 


TYPICAL OPERATION 


D-C Plate Voltage - - - 10 12.5 15 Kilovolts 
D-C Screen Voltage - - lS 1.5 1.5 Kilovolts 
D-C Grid Voltage’ - - -—480 —495 —510 Volts 

Pulse Plate Current (Note 1) - 1.95 1.95 1.95 Amperes 
Pulse Screen Current - : - 0.32 0.32 0.32 Ampere 
Pulse Grid Current - - - 0.02 0.02 0.02 Ampere 
Peak R-F Grid Voltage - = 735 745 760 Volts 

Pulse Drive Power - - - 14.7. 15.0 15.2 Watts 

Pulse Plate Input Power - - 19.5 24.4 29.3 Kilowatts 
Pulse Plate Output Power - - 17.0 18.6 23.0 Kilowatts 
Duty - - ° - - - 15.0 15.0 15.0 Percent 


Note 1: The maximum peak cathode current rating refers to the instantaneous peak cathode current available. This rating is based 


on an available emission throughout life of 80 milliamperes per watt of filament power. The pulse plate current data shown 


under the Typical Operation sections refers to the d-c plate current component during the pulse. 


APPLICATION 


MECHANICAL 


Mounting—The 4PR1000A must be operated vertical- 
ly, base up or down. When the SK-510 Air-System 
Socket is used in conjunction with the SK-506 Air 
Chimney, the socket must be mounted to the under 
surface of the chassis to maintain proper air space be- 
tween the plate seal and the chimney opening, other- 
wise plate seal cooling will be seriously impaired. 


In the event the SK-510 Air-System Socket is not 
used, the socket must provide clearance for the glass 
tip-off which extends from the center of the tube. The 
metal tube-base shell should be grounded by means of 
suitable spring fingers. 


COOLING— Adequate forced-air cooling must be pro- 
vided to maintain base-seal and plate-seal temperatures 
below 150° C and 200° C, respectively. In all classes 
of operation it is recommended that a heat-radiating 
connector, the Eimac HR-8 or equivalent, be installed 
on the anode terminal, and that a socket and chimney 
be employed which provides for proper seal cooling. 
When the Eimac 4PR1000A is operated at d-c or low 
frequencies in an Eimac SK-510 Air System Socket, 
complete with SK-506 Air Chimney and HR-8 Heat 
Radiator, the minimum airflow requirements to main- 
tain seal temperatures at 150° C in 50° C inlet air 
are tabulated below: 


Ave. Plate Air Flow | Plenum Pressure| Air Flow] Plenum Pressure 
Dissipation (CFM) Drop. (Inches (CFM) Drop. (Inches 
of Water) of Water) 


(watts) 
| 600 


When the Eimac 4PR1000A is used as a pulsed- 
amplifier or oscillator at frequencies above 30 Mc, 
additional cooling may be required to compensate for 
the effects of plate and base-seal heating caused by 
r-f charging currents and dielectric losses. Since the 
amount of seal heating varies with the particular appli- 
cation, it is suggested that the user monitor the seal 
temperatures to determine the adequacy of the cooling 
air. 

Cooling air should be applied before or simultan- 
eously with the application of filament voltage and 
may be removed simultaneously with filament voltage. 
In any questionable situation, the only criterion for 
adequate cooling is temperature. Tube temperature 
may be measured conveniently by using a temperature- 
sensitive paint. 


ELECTRICAL 
Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 


Sey 4PR1000A — 


should be 7.5 volts. Variations in filament voltage must is made with a plate voltage of 30 KV, a screen voltage 
be kept within the range of 7.13 to 7.87 volts. of 2.5 KV with the grid voltage adjusted to maintain 
When the 4PR1000A is utilized in pulse applica- a plate current of 10 microamperes. Under these 
tions where high peak currents are demanded, filament test conditions the negative grid bias must not exceed 
voltage must be maintained at the rated value; the nor- 600 volts. Due to tube-to-tube variation this cut-off 
mally allowable five-percent variation in this voltage point will vary and the typical range can be expected 
cannot be tolerated if the tube’s peak-current capabil- to be between —470 volts and —585 volts. 
ities are to be realized. Pulse-Modulator Service—The data shown in the 


“Typical Operating” section of Pulse-Modulator Serv- 
ice was calculated assuming a rectangular plate voltage 
wave-form, ignoring the effects of shunt capacity. In 
reality, the total shunt capacitance (including the out- 
put capacity of the tube, stray capacitance, etc.) 
affects the output wave form and can have consid- 
erable effect on plate dissipation. Since the actual 
plate waveform is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some circum- 


Element Dissipation—Under normal operating condi- 
tions, the average plate dissipation of the 4PR1000A 
should not be allowed to exceed 1000 watts. Dissipa- 
tion in excess of this maximum rating is permissable 
for short periods of time, such as during tuning pro- 
cedures. 

The average power dissipated by the screen-grid 
and the control-grid must not exceed 75 watts and 
25 watts, respectively. 


Cut-Off Characteristics—The Plate Current Cut-Off stances, be much greater than that dissipated during 
Characteristics of the 4PRIO00A are shown in the the remainder of the pulse. The total power dissipated 
graph below. These curves indicate the value of nega- is then the sum of the power dissipated during the 
tive grid voltage required to maintain a plate-current rise time and the power dissipated during the re- 
flow of 50 microamperes or less at the various plate mainder of the pulse. 
and screen voltages noted. These curves were plotted Special Applications—If it is desired to operate this 
from a “typical” tube whose electrical characteristics tube under conditions widely different from those 
closely approximate the mean value in the tube test given here, please write to Power Grid Tube Market- 
specification. ing, Eitel-McCullough, Inc., 301 Industrial Way, San 
Each 4PR1000A is tested to insure proper cut-off Carlos, California, for information and recommenda- 
characteristics at maximum ratings. This cut-off test tions. 
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MODULATOR 
AMPLIFIER 


The Eimac 6C21 is a high-vacuum power triode designed for pulse-modulator 
service at d-c plate voltages up to 30 kilovolts and peak plate currents as high 
as 15 amperes. 


The 6C2I is forced-air and radiation cooled, has a maximum plate-dissipa- 
tion rating of 300 watts, and, in pulse modulator service, will deliver up to 375 
kilowatts to a resistive load with 7.5 kilowatts of driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - 8.2 volts 
Current - - - - - - 


- 17.0 amperes 


Amplification Factor (Average) - - - - - - 30 
Direct Interelectrode Capacitances (Average) 
Grid-Plate  - - - - - - - - 4.3 upf 
Input - - - - - - - - 9.5 up 
Output - - - - - - - - 0.7 upft 
Transconductance (|,=100 ma., E,—2000v.) - - 6100 umhos 
of) MECHANICAL 
: Base - - - - - : . - . . : : : 50-watt jumbo 4-pin 
Connections” - : : - 4 2 - fs = “ : - See drawing 
Socket - : - - - - - - - - - - E. F. Johnson Co. 123-211, 
National Co. XM-50 or 
equivalent. 
Mounting Position - 3 : : 5 : - : = 2 Vertical, base down or up 
Cooling - - - - - - - : - - - - Forced Air and Radiation 
Maximum Temperature of Grid & Plate Seals - - - - - - - - 2252 
Recommended Heat Dissipating Plate and Grid Connectors - - : - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - - - : - - : : . : : : - 12-% inches 
Diameter - - - - - - - - - - - - 5-’s inches 
Net Weight - . - - - = : : = : : 4 “ 1.3 pounds 
Shipping Weight - - - - - - - : : - : . - 5.8 pounds 
MAXIMUM RATINGS TYPICAL OPERATION 
Pulse Modulator Service (Per Tube) D-C Plate Voltage - - . . - - 28 kilovolts 
D-C Grid Voltage - - - . - - -1.5 kilovolts 
D-C PLATE VOLTAGE = « - 30 MAX, KILOVOLTS Pulse Plate Current = . - - = 15 amperes 
Pulse Grid Current* - - - - - 3.0 amperes 
D-C GRID VOLTAGE : 5 i -2.0 MAX. KILOVOLTS Pulse Positive Grid Voltage’ - - - - 1000 volts 
PEAK POSITIVE PLATE VOLTAGE - 35 MAX. KILOVOLTS Pulse Grid Driving Power*  - - - - 7.5 kilowatts 
Load: Resistive - - - - - - 1650 ohms 
PEAK POSITIVE GRID VOLTAGE - 1.6 MAX. KILOVOLTS Duty = = - - - - = - .002 : 
Pulse Volt Output - - - - - 25 kil ts 
PEAK PLATE CURRENT - - - 15 MAX. AMPERES ER eral a me STM EE iF 
Pulse Plate Dissipation - - : - . 45 kilowatts 
AVERAGE GRID DISSIPATION - 50 MAX. WATTS PallaspaeariQutnot ‘ ; " e A 375 kilowatts 
9 AVERAGE PLATE DISSIPATON - 300 MAX. WATTS *Acprasimate values, 


(Effective 4-1-54) Copyright 1954 by Eitel-McCullough, Inc. 
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APPLICATION 


Mounting—The 6C21! must be mounted vertically, 
base down or up. The leads to the plate and grid 
terminals should be flexible, and the tube must be 
protected from vibration and shock. 


Cooling—Forced-air cooling of the filament stem 
structure is required. Base cooling requires a mini- 
mum air flow of 2'2 cubic feet per minute directed 
through the tube base toward the filament press. 
If the hole in the socket is at least | inch in diam- 
eter and the manifold is the same diameter, a 
static pressure of 4 inch of water is required at 
the manifold to provide the 2/2 cubic feet per 
minute. Heat Dissipating Connectors (Eimac HR-8 
or equivalent) must be used at the plate and grid 
terminals and unobstructed circulation of air 
around the tube is required in sufficient quantity 
to prevent the temperatures of grid and plate seals 
from exceeding 225°C. Forced ventilation of com- 
partments or equipment in which the tube is lo- 
cated is always beneficial, though not necessarily 
required. 

Tube temperatures may be measured with the aid 
of "Tempilaq’, a temperature-sensitive lacquer 
manufactured by the Tempil Corporation, 132 
West 22nd Street, New York II, N. Y. For satis- 
factory results, Tempilagq must be sprayed on the 
surface to be measured in a thin coat, covering as 
small an area as will serve the purpose. 


ELECTRICAL 


Filament Voltage—For optimum tube life the fila- 
ment voltage, as measured directly at the base 
pins, should be the rated value of 8.2 volts. Varia- 
tions should be kept within the range of 7.9 to 8.5 
volts. All four socket terminals should be used, 
with two placed in parallel for each filament con- 
nection. 


Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation should not be allowed 
to exceed the maximum rating of 300 watts. Plate 
dissipation in excess of the maximum rating is 
permissable for short periods of time, such as dur- 
ing adjustment procedures. 


Operation—The 6C2I may be operated with in- 
ductive or resistive loads, provided only that the 
maximum ratings are not exceeded. The ratings 
listed for pulse modulator service are for operation 
at peak plate currents of 15 amperes and pulse 
lengths up to 100 milliseconds. Further information 
on pulse operation, such as tube limitations under 
long (100 milliseconds or more) pulse conditions, 
is contained in ‘'Pulse Service Notes’ obtainable 
from Eitel-McCullough, Inc., on request. If it is 
desired to operate the 6C2I under conditions 
widely different from those given for pulse modu- 
lator service, write Eitel-McCullough, Inc., for in- 
formation and recommendations. 


Useful information about pulse circuits may be ob- 
tained from such publications as ‘Pulse Genera- 
tors'', volume 5 of the MIT Radiation Laboratory 
Series, published by McGraw-Hill, 1948. 
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GENERAL CHARACTERISTICS 


ELECTRICAL 

Fiiament: Oxide-coated 
Voltage - - - - - - - = - = 
Gurrenti—— =4d=. = =.= 5. = = = 


Tube Voltage Drop (approx.) 
Ionization Time (approx.) - 


Deionization Time (approx.) - - - - = - = 
MECHANICAL 
Baee Oo Se SS ee oa 


Recommended Socket - - - = = =- = = - 


Maximum Overall Dimensions: 


Length - - = = = = = - = = 
Diameter - - - = = = - = = 
Net Weight =) es =) =) ee em Be ee 
Shipping Weight- - - - - - = - - = - 


MAXIMUM RATINGS (Single tube) 
PEAK INVERSE ANODE VOLTAGE* - - - - 
PEAK ANODE CURRENT - - - - - - = 
AVERAGE ANODE CURRENT - - - - - - 
SUPPLY FREQUENCY - - - = 


CONDENSED-MERCURY TEMPERATURE RANGE** 


The Eimac KY21A is a grid-controlled mercury vapor-rectifier incorporating 
features which enable it to withstand high peak inverse voltages and to conduct at 
relatively low applied voltages. The oxide-coated, edgewise-wound, shielded ribbon 
filament, provides a large emission reserve and long life. 


KY21A 


rap repeat dha treet trl Dcthanei i nda a GRID-CONTROLLED 
MERCURY-VAPOR 


RECTIFIER 


- - Diels volts 
- - 10 amperes 
- - 10 volts 
- - 10 usec 
- - 100 usec 


Medium, 5-pin, #A5-11 
E. F. Johnson #122-225 


- - 8 .0 inches 
- - 2 1/16 inches 
- - 4 ounces 
- - 3 pounds 


= = om et = = = 6 = 6411 000 MAX. VOLTS 
Sk ee ee ee 3 MAX, AMPERES 

.75 MAX, AMPERES 
150 MAX, CPS 
- - - = = = = = = = 20-60° CENTIGRADE 


* Temperatures in excess of 60°C limit the peak-inverse rating to 5500 volts with a corresponding 
reduction in permissible RMS supply voltages to one-half those listed in the table. 
** Operation at 40° plus or minus 5°C is recommended. 


APPLICATION 


MECHANICAL 


Mounting: The KY21A must be mounted vertically, 
base down. In order to carry the ten amperes of 
filament current the adjacent pins have been connected 
in parallel within the base. Similar connections should 
be made in the socket. 


Cooling: Provisions should be made for adequate air 
circulation around the tube. The temperature of the 
condensed mercury in the KY21A should be kept within 
the ranges given under “MAXIMUM RATINGS”, 


This temperature should be maintained at 40° +5°C 
for most satisfactory operation of the tube. To measure 
the condensed-mercury temperature a thermocouple 
or small thermometer may be attached to the glass 


near the tube base using a small amount of putty. A 
condensed-mercury temperature lower than the re- 
commended value raises the voltage at which the tube 
becomes conducting and tends to reduce the life of the 
filament. A temperature higher than recommended 
lowers the voltage at which the tube becomes con- 
ducting and reduces the peak inverse voltage rating 
of the tube. 


ELECTRICAL 


Filament Voltage: For maximum tube life, the filament 
voltage as measured directly at the filament pins, 
should be held at the rated value of 2.5 volts. Unavoid- 
able variations in filament voltage must be kept within 


(Effective 1-2-63) © Copyright 1953 = 1963 by Eitel-McCullough, Inc. Printed in U.S.A. 
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the range of 2.4 to 2.6 volts. A filament voltage less 
than the minimum recommended value may cause a 
high tube voltage drop. with consequent bombardment 
of the filament and eventual loss of emission. A 
filament voltage higher than the recommended maxi- 
mum value will also decrease the life of the filament. 


Caution should be observed in measuring the filament 
voltage as the filament circuit may be ata high de 
potential. 


The filament of the KY21A should be allowed to reach 
operating temperature before the plate voltage is 
applied. Under normal conditions, a delay of approxi- 
mately 30 seconds will be required. The delay time 
should be increased if there is any evidence of arc- 
back within the tube. 


When it is necessary to usea Shield around the KY21A 
care must be taken to insure adequate ventilation and 


EIMAC KY2IA 


CONTROL GRID 
CHARACTERISTIC 


w 
ANODE VOLTAGE - KILOVOLTS 


HOLDOFF AREA KY 
-40 -30 -20 -10 
de GRID VOLTAGE - VOLTS 


* Depends on temperature, age and 
tube -to-tube variation. 


NOTE: These dimensions reflect 
standard manufacturing toler- 
ances. They should not be made 
the basis for purchase specifica- 
tions unless checked with Eitel- 
McCullough, Inc. 


maintenance of normal condensed-mercury temper- 
ature. When a KY21A is first installed, the filament 
should be operated at normal voltage for approximately 
ten minutes with no plate voltage applied, inorder that 
the mercury may be properly distributed. 


Shielding: Electromagnetic and electrostatic fields 
tend to cause the mercury vapor to break down, are 
detrimental to tube life and make proper operation 
difficult. Consequently. the KY21A should be isolated 
from such fields as exist around a transmitter or other 
similar equipment. 


Grid Circuit The KY21A is prevented from conducting 
by placing a negative potential on the grid. The re- 
lationship between negative grid control voltage and 
anode voltage is shown in the characteristic curve 
below. 


2 MIN 060+ .003 
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566 DIA. 
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8 MAX. 
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provides a large emission reserve and long life. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Oxide-coated 
Voltage - - - - - = - - = 
Current- - - - - - «- =- -~ 


Tube Voltage Drop (approx.) - - - - - - 
MECHANICAL 


acer, <6 SS SS eae a 
Recommended Socket - - - - = = = = 
Maximum Overall Dimensions: 
Length - - = - - = = - = 
Diameter wise a) = = be 
Net Weight - - - - = - - = = = = 
Shipping Weight - - - - - = = - = = 


MAXIMUM RATINGS (Single tube) 


PEAK INVERSE ANODE VOLTAGE* 
roam ANODE CURRENT  H) = "=> ei ee = 
AVERAGE ANODE CURRENT - - = = - = 
Surry TREQUENGCY \=5 =) =) etre =) ie 


CONDENSED-MERCURY TEMPERATURE RANGE** 


* Temperatures 


The Eimac RX21A is a half-wave mercury vapor-rectifier incorporating features 
which enable it to withstand high peak inverse voltages and to conduct at relatively 
low applied voltages. The oxide-coated, edgewise-wound, shielded ribbon filament, 


in excess of 60°C limit the peak-inverse 


RX21A 


RECTIFIER 


= Tima ag 2 0 2).0 volts 
- - - - 10 amperes 
- - - = 10 volts 


- Medium, 5-pin, #A5-11 
- E.F. Johnson #122=-225 


- - - = 8.0 inches 
- - - 2-1/16 inches 
- - - 4 ounces 
AS Ee 3 pounds 


11,000 MAX, 
3 MAX, AMPERES 
.75 MAX, AMPERES 


VOLTS 


150 MAX, CPS 
- 20-60° CENTIGRADE 


rating to 5500 volts with a corresponding 


** Operating at 40 plus or minus 5 C is recommended. 


APPLICATION 


MECHANICAL 


Mounting: The RX21A must be mounted vertically, 
base down. In order to carry the ten amperes of 
filament current the adjacent ‘pins have been connected 
in parallel within the base. Similar connections should 
be made in the socket. 


Cooling: Provisions should be made for adequate air 
circulation around the tube. The temperature of the 
condensed mercury in the RX21A should be kept within 
the ranges given under ‘‘MAXIMUM RATINGS’’. 


This temperature should be maintained at 40° 5°C 
for most satisfactory operation of the tube. To meas- 
ure the condensed-mercury temperature a thermo- 
couple or small thermometer may be attached to the 
glass near the tube base using a small amount of 
putty. A condensed-mercury temperature lower than 


the recommended value raises the voltage at which 
the tube becomes conducting and tends to reduce the 
life of the filament. A temperature higher than rec- 
ommended lowers the voltage at which the tube be- 
comes conducting and reduces the peak inverse voltage 
rating of the tube. 


ELECTRICAL 


Filament Voltage: For maximum tube life, the filament 
voltage as measured directly at the filament pins, 
should be held at the rated value of 2.5 volts. Un- 
avoidable variations in filament voltage must be kept 
within the range of 2.4 to 2.6 volts. A filament voltage 
less than the minimum recommended value may cause 
a high tube voltage drop, with consequent bombard- 
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MERCURY-VAPOR 


— Sntnxri 


ment of the filament and eventual loss of emission. 
A filament voltage higher than the recommended maxi- 
mum value will also decrease the life of the filament. 


Caution should be observed in measuring the filament 
voltage as the filament circuit may be ata high dc 
potential. 


The filament of the RX21A should be allowed to reach 
operating temperature before the plate voltage is 
applied. Under normal conditions, a delay of approx- 
imately 30 seconds will be required. The delay time 
Should be increased if there is any evidence of arc- 
back within the tube. 


When it is necessary to usea Shield around the RX21A 


8 MAX. 


FILAMENT 


care must be taken to insure adequate ventilation and 
maintenance of normal condensed=-mercury tempera- 
ture. When an RX21A is first installed, the filament 
should be operated at normal voltage for approximate- 
ly ten minutes with no plate voltage applied, in order 
that the mercury may be properly distributed. 


Shielding: Electromagnetic and electrostatic fields 
tend to cause the mercury vapor to break down, are 
detrimental to tube life and make proper operation 
difficult. Consequently, the RX21A should be isolated 
from such fields as exist around atransmitter or other 
similar equipment. 


.0O60 t .003 


ANODE 
.5S66 DIA. 
Ci— 5. 


MEDIUM SHELL 
5 PIN BASE 
AS~—I1 


NOTE: These dimensions reflect 
standard manufacturing toler- 
ances. They should not be made 
the basis for purchase specifica- 
tions unless checked with Eitel- 
McCullough, Inc. 


tetrodes - pentodes > 


Look in the general section for--- 


Your nearest distributor of modern, fully guaranteed Eimac 
electron tubes and electron tube accessories. 


Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, information 
on deliveries and prices, or provide other information not 
found in the catalog. 


Kimac tube type numbering system. 
Tube Replacement Chart. 


Prices on Eimac products. 


IMPORTANT EIMAC “‘EXTRAS”’ 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac engineers, whose combined knowledge and experience are at your service. 
Additional contributions by this Eimac department are its Application Bulletins, a service which 
you receive without obligation. 


F ield Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in 
major cities. They will help you personally with experimental work, problems of technique, etc. 
Engineers from Eitel-McCullough, Inc. are available, too. for field consultation throughout the 
country. As Eimac tubes are world renowned, the same services extend to various countries over- 
seas through the Eimac Export Department. 


PRELIMINARY DATA 


8072W 
8121W 
8122W 


RADIAL-BEAM 
POWER TETRODES 


8072W 8121W 8122W 


The EIMAC 8072W, 8121W, and 8122W are compact external anode, ceramic/metal radial-beam 
tetrodes for use in rf power amplifier or oscillator service and linear rf power amplifier appli- 
cations. The three types differ only in method of cooling and anode dissipation: the anode of the 
8072W is designed for conduction cooling and is nominally rated for 100 watts; the 8121W anode 
has a transverse cooler for forced-air cooling and is rated for 150 watts; and the 8122W requires 
axial-flow forced-air cooling and is rated for 400 watts. The rugged construction of these tubes 
allows full-voltage operation under 50G, 11 millisecond shock conditions and vibrational stress 

3 of 10G up to 1000Hz. Each may be used as a direct replacement for its non-rugged prototype in 
most equipments. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
, Cathode: Oxide Coated, Unipotential 
Peat CIMVOLLA CCrmenmrmer cath tetera sic crc y cine cces sate cs ahgrs +e et cacterer seen ats 133552 LOZ. 
kere faye (OHRT NE, GRE VESEY RIN) Rey oo PN ee ae eee eee 1.3 A 
(Gatnode-neatembotential, maximum) . 2. .\<...cce.s Waves « eieteueis « wee +150 V 
Amplification Factor (Average): 
EI IaLORSCICEN Bement Antes Mec lek rec elev evs sine + feteteteseriis a ot ks aheiets 11 
Transconductance (Average): 
Aree UROL A CECE =EAUUAVAC. etecccucer eters) ss, ewe eke et ctabetetey chests 25,000 p»mhos 
Direct Interelectrode Capacitance (Grounded Cathode) 2 
EN nS 8 An np ee ORI, OR LG oo ir 36.5 pF 
CFO oo cus td <a oo 0 Ocean i ERE nee 6.7 pF 
Os. 6 9 454 8 Oo Ai taged tel a CROn en Eee Cer ee 0.1 pF 
Frequency of Maximum Rating: 
OM! cya ys a els Bd 25 We Bs ee 2) O Orn er 500 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
9 information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
dustries Association Standard RS-191. 
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MECHANICAL 
Maximum Overall Dimensions: 
TYPE 8072W TYPE 8121W_ = TYPE 8122W 
TeMotime espace ene sit el ef 0a5 over 2.260 in. 57.40 mm 2.196 in. 55.78 mm 2.260 in. 57.40 mm 
Drameterapecmterrc eect ow crocs fe k- 1.436 in. 36.47 mm 1.475 in. 37.46 mm 1.640 in. 41.66 mm 
NGtMWeronti7e farce sr. os te otetess IiNere, seh fan. Beveweyz,. UPS fai 4.0 0z. 113 gm 
Opera liiceOsivionimce. i: sccre - en Any Any Any 
Cooling: 
DV PerSO Le Witmememeter ses cavers yer sc slcte oa tetes beta be ter eue gs cele veeasiers i Regtaen ay Conduction Cooled 
Type 8121W- Cooling Air Velocity Head Required ................ 0:25 InHeu 
(See COOLING-8121W Application Note) 
Myperst22WeAirtlow:at50° Cat seatleyvel memur ee nrne 2 eee 9.0 ft3/Min. 
Press. Dfop actoss anode: COOl¢ tana. sssts) terse. nen nomen ome 0.5 In. H20 
Operating Temperature, Maximum, all three types: 
Ceramic/ Metal:Sealsrand Anode Corem.ena we tu.s-ecte sae t edu ee Ronee erent eae 20026 
Basem(allitypes) mrrttorcetesn nee ant Large Wafer Elevenar 11-Pin with Ring (JEDEC No. E11-81) 
RecommendedsSockets ja.tctsrs ce peues cctcnc oes uc eet ct are men enone E.F. Johnson #124-311-1 


Erie #9802-000 
Mycalex #CP464-2 
RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Héeatéer-Current*®ati13: 5ivoltSap-c.e eres renee che ener eee rceme) pata eater Tl 15 lao aA 
GathodeWarinup ‘lime wees creme cereus eck ta cutest Wate omer wet tea Merron 60 --- sec. 
Interelectrode Capacitances (Grounded Cathode) ' 
OTA ae Py Oo torre Ray eS Een ON Gare Gr Os Ouneerrtye ic 33.0 40.0 pF 
OLCT TBE ae cae Sima es eh ae nny cre rape Saar sro tea Py PR SRE RT oe Bt 6. O/H 
ed atROL Tc Sore oo ten rae ope Os Mao --- 0.13 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
dustries Association Standard RS-191. 


RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 50 MHz) 
OSCILLATOR Class C Telegraphy of FM Telephony 
(Key-Down Conditions - Frequencies to 500 MHz) Plate Voltage ........ 700 1000 1500 2000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Screen Voltagemeaen i ieee 175 200 200 200 Vdc 
GridsVoltagemenca ns iene -10 -30 -30 -30 Vdc 
DGIPEATESY OIA G Ean en ee 2200 VOLTS blatesGurrentpenn aaa 300 300 300 300 mAdc 
OG SGREENNV.OETA GES es e-nseeen ncn. 400 VOLTS Screen Current! ....... 25 20 20 20 mAdc 
DGFGRIDAVOLTAGE Saas cre nen ae yee es VOLTS Grid Current 1 SUM 5 rss te 50 40 40 30 mAdc 
DG PEATE,CURREN Ti@icuemcucmcmcaten crmres . AMPERE Drivi P 1 iD 2.0 2.0 2.0 W 
PLATE DISSIPATION (8072W)1....... 100 WATTS beeen oan Peer een SORT EE Ree ae 
(SIZ Wipe oe 150 WATTS " ee 
(S1:22W)ikeeemacs ose. te 400 WATTS 
SCREEN DISSIPATION: petemeget sean su ctans 8 WATTS 
GRIDIDISSIRA TION merce eat e emcee a 1 WATT 


1. Approximate value. 
1. Higher dissipation obtainable depending on design 
of heat sink; see COOLING - 8072W 2. Delivered to the load. 


8072W/8121W/8122W 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB, 


TYPICAL OPERATION (Frequencies to 30 MHz) Class ABq 
Grid Driven, Peak Envelope or Modulation Crest Conditions 


ABSOLUTE MAXIMUM RATINGS: ElatesVOulage ace ae eet 700 1000 1500 2000 Vdc 
Screen Voltage........ 250 250 250 400 Vdc 
DC PLATE VOLTAGE (to 30 MHz) .... 3000 VOLTS Grid Voltageil ae. ser. -20 -20 -20 -35 Vdc 
(to 500 MHz). ... 2200 VOLTS Zero-Signal Plate Current . 100 100 100 100 mAdc 
DGESGREENTV.OLTAGER «wet sense ene 400 VOLTS Single-Tone Plate Current2 205 210 210 335 mAdc 
DCrGRIDIVOLTA GEies re Gicueps sass =e. -100 VOLTS Two-Tone Plate Current .. 150 160 160 250 mAdc 
Ge ReATE GURREN TM ae casne seas 0.3 AMPERE Single-Tone Screen Current3 16 10 10 10 mAdc 
PLATE DISSIPATION (8072W)1 ...... ‘100 WATTS Two-Tone Screen Currents. 10 7 i/ 7 mAdc 
(SUZANN) 6 505 @ cee 150 WATTS Resonant Load Impedance . 1420 2270 3800 3050 Ohms 
(S122) eearewetee een 400 WATTS Useful Output Power4.... 80 110 170 380 W 
SCREEN) OUSSI-AUMON G6 6 asa 6 Go 5 6 8 WATTS 
Ory) IDIRSISTAN TON Sao 6 4S ab emo 1 WATTS 1. Adjust to specified zero-signal dc place current. 
2. See ANODE CURRENT Application Note. 
1. Higher dissipation obtainable depending on design 3. Approximate value. 
of heat sink; see COOLING - 8072W. 4. Delivered to the load. 


APPLICATION 


MECHANICAL 


MOUNTING & SOCKETING - The 8072W, 8121W, 
and 8122W may be mounted in any position. Soc- 
kets such as E.F. Johnson #124-311-1, Erie 
#9802-000, Mycalex #CP464-2, or equivalent may 
be used as long as there are no unusual circum- 
stances which would allow the ceramic/metal 
base seal temperatures to exceed the rated maxi- 
mum of 250°C. Mounting should be such that free 
movement of air past the base by convection is 
possible, or if forced-air cooling is being pro- 
vided for the anode, some of this air may be bled 
off to provide for some circulation past the tube 
base. 

The 8072W mounting is normally controlled by its 


the heater may be operated at a slightly reduced 
voltage and when this is done regulation is re- 
quired to restrict variation. At frequencies above 
approximately 300 MHz it may be necessary to re- 
duce heater voltage to compensate for rf transit- 
time heating of the cathode after dynamic opera- 
tion of the tube has started. This back heating is 
a function of frequency, grid current, grid bias, 
anode current, duty cycle, and circuit design and 
adjustment. The following heater operating volt- 
ages are recommended for straight-through Class- 
C amplifier operation: 


Frequency (MHz) Heater Voltage 


heat-sink configuration and location. If air move- 300 or lower 13:5 
ment is restricted in the base area, the socket 301 to 400 13:0 
may also require coupling to a heat sink in order 401 to 500 12.5 


to limit base seal temperatures. 

The 8121W has a transverse cooler on its anode, 
permitting forced-air cooling directed crossways. 
The 8122W requires axial-flow forced-air cooling 
for its anode, which can often be accomplished 
most easily’ be means of a pressurized anode- 
compartment chassis, with air passing through 
the anode cooler and then exhausting. In such an 
installation some air can usually be bled past 
the socket mount to provide for base cooling, if 
this is required. 


ELECTRICAL 


HEATER/CATHODE OPERATION - The trated 
heater voltage for the 8072W, 8121W, and 8122W 
is 13.5 volts as measured at the base of the tube, 
and variations should be restricted to plus or 
minus ten percent. In cases where long life and 
consistent performance are a prime consideration, 


The potential between the heater and the cathode 
should be limited to +150 Vdc. 


COOLING (8072W) - This tube is designed for 
use in a conduction-cooled system where tube 
heat is transferred to a heat sink, which in turn 
may be cooled by natural (free) convection, 
forced-air convection, liquid cooling, or a com- 
bination of these methods. Anode dissipation is 
normally limited only by the allowable tempera- 
ture rise for the seals and the anode core. The 
nominal dissipation rating of 100 watts may be 
realized with simple heat sink configurations; 
dissipation levels up to 300 watts are possible 
with more thorough designs, with the choice 
determined by the application. In all cases, 
however, the cooling system must maintain the 
anode and ceramic/metal seal temperatures below 
250°C, and in cases where long life and consis- 
tent performance are factors, cooling in excess 
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of absolute minimum requirements is normally 
beneficial. 

Intimacy of contact and pressure are two factors 
which will effect transfer of heat from the tube 
anode to the heat sink. A good thermally conduc- 
tive compound should be used in the interface 
between the anode and the sink to reduce thermal 
resistance of the joint. Examples of commercially 
available thermal joint compound are: 
WAKEFIELD 120-Wakefield Engineering Co., 
Wakefield, MA 01880. 

DOW CORNING 340-Dow Corning Corp., Midland, 
MI 48640 

ASTRODYNE THERMAL BOND 312-Astrodyne 
Inc., Burlington, MA 01803 

G.E. INSULGREASE G641-General Electric Co., 
Cleveland, OH 44117. 

The designer is cautioned to allow for some move- 
ment in the socket mount to assure that the anode 
makes good contact to its heat sink without in- 
terference. If the tube anode and the sink are not 
making intimate contact, heat transfer will be 
seriously affected. The designer is encouraged to 
use temperature-sensitive paint or other tempera- 
ture-sensing devices in connection with any 
equipment design before the layout is finalized. 


COOLING (8121W) - Forced-air cooling must be 
provided to maintain the anode core and seal 
temperatures within the maximum rating. Because 
of the wide variation possible in the air source 
used, it is suggested that velocity head of the air 


PITOT TUBE OR HOSE 


AIR FLOW 


CHASSIS 


Lev (ecco 
= HEAD 


SOCKET 


movement past the anode radiator be used as the 
criteria of sufficient flow, as shown in the ac- 
compying illustration. The tabulation shown for 
cooling air at both 25°C and 50°C is for sea level 
and will provide sufficient air to maintain anode 
core temperature below 225°C. At higher alti- 
tudes, additional air is required. For 10,000 feet, 
for example, the velocity head values will in- 
crease by a factor of 1.46. 


25°C AIR 
Velocity Head 
(In. H90) 


50°C AIR 
Velocity Head 
(In. H2 0) 


COOLING (8122W) - Forced-air cooling must be 
provided to maintain the anode core and seal tem- 
peratures within the maximum rating. With an 
anode dissipation of 400 watts and an incoming 
air temperature of 50°C maximum at sea level, 
the anode core and seal temperature will be main- 
tained at 225°C or less with an air flow of 9.0 
cfm directed through the anode cooler in a base- 
to-anode direction. 

The approximate pressure drop across the anode 
cooler with 9.0 cfm of air flow is 0.5 inch of 
water. It may be required that some air be bled 
past the socket for base cooling, either by means 
of somewhat oversize socket-mounting hole, or a 
series of small holes drilled in the chassis near 
the edges of the socket, in order to provide a 
small amount of air circulation around the base 
pins of the tube. 


ANODE CURRENT - The 8072W, 8121W, and. 
8122W are rated for 300 mAdc of continuous anode 
current. During short periods of circuit adjustment 
under CW or single-tone conditions, the average 
anode current may be as high as 450 mAdc, but 
care must be taken to keep the time period when 
the current is above rating as brief as possible in 
order to prevent tube overheating. 


HIGH VOLTAGE - The 8072W, 8121W, and 
8122W operate at voltages which can be deadly 
and the equipment must be designed properly and 
operating precautions must be followed. Equip- 
ment must include safety enclosures for high- 
voltage circuits and terminals, with interlock 
switches to open the primary circuits of the power 
supplies and to discharge high voltage conden- 
sers whenever access doors are opened. Interlock 
switches must not be bypassed or ‘‘cheated’’ to 
allow operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 


SHOCK AND VIBRATION - The EIMAC 8072W, 
8121W, and 8122W are designed to operate under 
shock or vibration conditions capable of disabling 
a conventional tube of similar power capability. 
With high voltage typical of normal use applied, 
these tubes are designed to perform reliably under 
50G, 11 millisecond shock conditions or vibra- 
tional stress of 10G to a frequency of 1000 Hz. 
The equipment designer is cautioned to provide 
adequate support for the tube to prevent relative 
motion between tube and socket in equipments 
where shock and vibration stresses are anti- 
cipated. 


GRID OPERATION - The maximum rated de grid 
bias voltage is -100 volts and the maximum grid 
dissipation rating is 1.0 watts. In normal appli- 
cations the grid dissipation will not approach the 
maximum rating. 

At operating frequencies above the 100 MHz 
region, driving-power requirements for amplifiers 
increase noticeably. However, most of the driving 
power is absorbed in circuit losses other than 
grid dissipation, so that grid dissipation is in- 
creased only slightly. Satisfactory 500 MHz 
operation of the tube in a stable amplifier is 
indicated by grid current values below approxi- 
mately 30 mAdc. 

The grid voltage required by different tubes may 
vary between limits approximately 20% above and 
below the center value, and means should be pro- 
vided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit resistance 
per tube is 25,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen grid is 8 watts, 
and the screen input power should be kept below 
this level. The product of peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the dc screen 
voltage. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this charac- 
teristic in mind so that the correct operating 
voltage will be maintained on the screen under all 
conditions. A current path from screen to cathode 
must be provided by a bleeder resistor or shunt 
regulator connected between screen and cathode. 
A series regulator circuit can be used only when 
an adequate bleeder resistor is provided. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be on 
before screen voltage can be applied. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 


8072W/8121W/8122W 


It is good engineering practice to provide individ- 
ual metering and individual adjustment of bias or 
screen voltage to equalize the inputs. 

Where overload protection is provided, it should 
be capable of protecting the surviving tube(s) in 
the event one tube fails. 


VHF OPERATION - The 8072W, 8121W, and 
8122W are suitable for use in the VHF region. 
Such operation should be conducted with heavy 
plate loading, minimum bias, and the lowest 
driving power consistent with satisfactory per- 
formance. It is often preferable to operate at a 


sacrifice in efficiency to obtain increased tube 
life. 


INTERELECTRODE CAPACITANCE - The act- 
ual internal interelectrode capacitance of a tube 
is increased by many variables in most applica- 
tions, such as stray capacitance to the chassis, 
capacitance added by the socket used, stray 
capacitance between tube terminals, and. wiring 
effects. To control the actual capacitance values 
within the tube, as the key component involved, 
the industry and the Military Services use a 
standard test procedure as described in Elec- 
tronic Industries Association Standard RS-191. 
This requires the use of specially constructed 
test fixtures which effectively shield all external 
tube leads from each other and eliminates any 
capacitance reading to ‘‘ground’’. The test is 
performed on a cold tube. Other factors being 
equal, controlling internal tube capacitance in 
this way normally assures good interchangeability 
of tubes over a period of time, even when the tube 
may be made by different manufacturers. The 
capacitance values shown in the manufacturer’s 
technical data, or test specifications, normally 
are taken in accordance with Standard RS-191. 
The equipment designer is therefore cautioned to 
make allowance for the additional capacitance 
values which will exist in any normal application. 
Actual measurements should be taken with the 
socket and mounting which represent approximate 
final layout if capacitance values are highly sig- 
nificant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate any of these tubes under conditions 
widely different from those given here, write to 
Power Grid Division, Attention: Applications, 
EIMAC Division of Varian, 301 Industrial Way, 
San Carlos, CA 94070, for information and recom- 
mendations. 


8072W/8121W/8122W 


O6zv# IAUND (AX) JOVLIOA ILV1d 
0c 81 91 vl cl 01 8 
L00° 


OLO” 


050° 


a a ES 


OoL 


00c 


eee ee ee ee ee ee ee ee ee ue 
—=s oes 
= = 
=, 


00v 


009 


008° 


SAY¥ad NV — LNAYYNI GIY9 001 
SJYddWV — LNJYYND NAYS -—-—- = BEES SLSR ae UE 
SAY¥dd WV — LNAYYNI ILVId 


AQOv = JNVLIOA N33YIS 
AGEL = 43 
JOOHLVI GIONNOYD 
SIILSIYILIVYVHO 
INJY¥YNI LNVISNOI 
WOIdAL 


09- 


Ve 


0v- 


0e— 


0c- 


ie 


Ol 


(A) JOVLIOA ly9 


8072W/8121W/8122W 


L6¢v# AAUNI 


0c 


8'l 91 


SdudIdWV — LNIYYND lYd 
SI¥ddW VY — LNIYYNI NIdvIS 
SA¥dd WV — LNAYYND ILV1d 


AOGZ = JNVLIOA N3IN9S 
AGEL = 33 
JQOHLVI G3IONNOYD 
SIILSIYILIVYVHI 
INJYYNI LNVLISNOD 
WOIdAL 


vi 


(aq 


(AX) JOVLIOA 3L1V1d 


01 


DEF 


0v- 


UY 


0c- 


Ol- 


Ol 


0c 


(A) ANVLIOA alya 


8072W/8121W/8122W 


PIN NO. | _ CATHODE 

PIN NO.2 SCREEN GRID 
PIN NO.3___ CONTROL GRID 
PIN NO.4 CATHODE 

PIN NO.5 HEATER 
PINNO.6 HEATER 

PIN NO.7___ SCREEN GRID 
PIN NO.8___ CONTROL GRID 
PINNO.9 CATHODE 
PINNO.IO SCREEN GRID 


PINNOJ CONTROL GRID 


DIMENSIONAL DATA 


[| -- | 2.260 | 
Foro] -- 


pon sodeaaeas 
CAP: CI-1! (JEDEC DESIGNATION) 
2.038) 2a 
frs5ro7a inert | ae 
MATE nas 


[2 


re 
oO 
(e) 


NOTES: 
|. REF DIMENSIONS ARE FOR 
INFO. ONLY & ARE NOT 
REQUIRED FOR INSPECTION 
PURPOSES. 
2. ()CONTACT SURFACE. 


ie ui 
3. PIN PITCH DIA. TO BE 


SCREEN a ID = CONCENTRIC TO B WITHIN 
aac TER TTT 0401 DAs AG pe aaa 
CYLINDRICAL SURFACE ded! 040 DIA. 

ONLY) | 4. DIM.M TO BE CONCENTRIC 

| x TO B& PIN PITCH DIA. 
| | i @ N WITHIN O30 DIA. 
NOTE 3 


8072W 


PIN NO. | _ CATHODE 
PIN NO.2__ SCREEN GRID 
PIN NO.3 CONTROL GRID 


PIN NO.4 CATHODE 
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The Eimac 8165/4-65A is a small radial-beam tetrode with a maximum plate- 
dissipation rating of 65 watts. In most applications, no forced air is required, normal 
radiation and convection cooling being adequate. An instant-heating, thoriated tung- 
sten filament is employed, allowing all electrode voltages to be applied simultaneously 
and permitting the conservation of power during standby periods. The 8165/4-65A is, 
therefore, a good choice for many mobile applications. 


Short, heavy leads and low interelectrode capacities assure stable, efficient 
operation at high frequencies and permit its use at maximum ratings through 150 
megacycles. The 8165/4-65A is equally useful in audio-amplifier or modulator service. 


GENERAL CHARACTERISTICS 


8165 
4-65A 


RADIAL-BEAM 
POWER TETRODE 


® 
MODULATOR 


OSCILLATOR 
AMPLIFIER 


ELECTRICAL Min. Nom. Max. 
Filament: Thoriated Tungsten 
Voltage - . - - - - - - - - 6.0 volts 
Current - - - - - - - - - 3.2 3.8 amperes 
Grid-Screen Amplification Factor - - - - - - 5 7 
Direct Interelectrode Capacitances: 
Grid-Plate - - - . - - - - : 0.12 uuf 
Input - - - - - - - - - 6.0 8.3 uuf 
Output - - - - - . - - - 1.9 2.6 uuf 
Frequency for Maximum Ratings - - . - - - - - - 150 me 
MECHANICAL 
Base - - - - - - - - - = - - - - 5-pin—National HX-29 or Johnson 122-101 
Maximum Seal Temperature : = = = : - : “ - = = : = = : = : 200° C 
Maximum Envelope Temperature - - = ‘ = 2 ~ : 2 = 2 - = = < : 225°8G 


Recommended Socket Operating Position - - = : = Es - 2 : : 
Cooling - : - : - - E : z é 2 2 : : E Z 
Recommended Heat Dissipating Connector - sedis - 3 2 . Ey | iregageie 
Maximum Over-all Dimensions 

Length - - = : : - : : - 2 : : 4 = J 

Diameter - - - . < : A = 2 x e : eB 
Net Weight - - - = E s 2 E a : : . 2 : = 
Shipping Weight*(Approximateluumiz:) =m ee te le lt lle 


RADIO-FREQUENCY POWER AMPLIFIER 


TYPICAL OPERATION (Frequencies 


OR OSCILLATOR D-C Plate Voltage 

D- Vol - - 
Class-C Telegraphy or FM Telephony Re oaevnig? - - 
MAXIMUM RATINGS (Key-down conditions) D-C Plate Current - 
D-C PLATE VOLTAGE - : = - 3000 MAX. VOLTS D-C Screen Current* 
D-C SCREEN VOLTAGE = . - 400 MAX. VOLTS D-C Grid Current* -  - 
D-C GRID VOLTAGE - : = —500 MAX. VOLTS Peak R-F Grid Voltage* -  - 
D-C PLATE CURRENT - ; - - 150 MAX. MA Driving Power* = = = - 
PLATE DISSIPATION - - - 65 MAX. WATTS Plate Input Power - -— - 
SCREEN DISSIPATION - : : = 10 MAX. WATTS Plate Output Power - ~ - 
GRID DISSIPATION - - - - 5 MAX. WATTS *Approximate values 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies 
AMPLIFIER D-C Plate Voltage -  - 

D-C Screen Voltage - - 
Class-C Telephony D-C Grid Voltage . > - 
MAXIMUM RATINGS (Carrier conditions) D-C Plate Current - - - 
D-C PLATE VOLTAGE - - = - 2500 MAX. VOLTS D-C Screen Current* - 
D-C SCREEN VOLTAGE - : - 400 MAX. VOLTS D-C Grid Current* - - — - 
D-C GRID VOLTAGE - - : —500 MAX. VOLTS Peak R-F Yoltage* -  - 
D-C PLATE CURRENT - - - - 120 MAX. MA Driving Power* - - 
PLATE DISSIPATION - : ~ = 45 MAX. WATTS Plate Input Power - -— - 
SCREEN DISSIPATION” - - : 10 MAX. WATTS Plate Output Power - -_ - 
GRID DISSIPATION - - - = 5 MAX. WATTS *Approximate values 


(Effective 5-1-62) Copyright 1961 by Eitel-McCullough, Inc. 


- Vertical, base down or up 


Convection and radiation 
- Eimac HR-6 


- - 4.19 inches 
- - 2.38 inches 
- - 3 ounces 
- . 1.5 pounds 


up to 150 megacycles) 


1500 


2000 2500 3000 volts 
250 250 250 volts 
—105 —105 —105 volts 

137 124 112 ma 

32 26 22 ma 

15 13 9 ma 
195 185 175 volts 
29 2.4 1.6 watts 
275 310 335 watts 
210 245 270 watts 


up to 150 megacycles) 


1000 


1500 2000 2500 volts 
250 250 250 volts 

—150 —150 —150 volts 
120 113 102 ma 
40 37 26 ma 
20 18 13 ma 
255 250 235 volts 
5.1 4.8 3.1 watts 
180 226 255 watts 
140 182 210 watts 


— 4-65A 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class-AB; 

MAXIMUM RATINGS 
D-C PLATE VOLTAGE - 
D-C SCREEN VOLTAGE - : E s 
D-C PLATE CURRENT - - = c 
PLATE DISSIPATION - - - - 65 MAX. WATTS 
SCREEN DISSIPATION’ - : - - 10 MAX. WATTS 


RADIO-FREQUENCY SSB POWER AMPLIFIER 
Class-AB, 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 600 MAX. VOLTS 
D-C PLATE CURRENT - - - - 150 MAX. MA 
PLATE DISSSIPATION ~ - - - - 65 MAX. WATTS 
SCREEN DISSIPATION - - - - 10 MAX. WATTS 


- - - 3000 MAX. VOLTS 
600 MAX. VOLTS 
150 MAX. MA 


TYPICAL OPERATION 
Class-AB, (Sinusoidal wave, two tubes except where noted) 


D-C Plate Voltage - - . - 1500 2000 2500 3000 volts 
D-C Screen Voltage - - - - 500 500 400 400 volts 
D-C Grid Voltage? - : : - —90 —105 —85 —90 volts 
Zero-Signal D-C Plate Current - 60 40 30 30 ma 
Max.-Signal D-C Plate Current - 166 -150 132 120 ma 
Max.-Signal D-C Screen Current* - 10m 6 6 6 ma 
Peak A-F Grid Voltage (per tube)* 70 80 77 77 volts 
Effective Plate-to-Plate Load - 13,300 24,000 37,500 50,000 ohms 
Max.-Signal Plate Input Power - 250 300 330 360 watts 
Max.-Signal Plate Output Power - 120 170 200 240 watts 
1Adjust to obtain listed zero-signal d-c plate current. 

*Approximate values. 

TYPICAL OPERATION 

Class-AB1 (Frequencies to 150 megacycles) 

D-C Plate Voltage - - - - 1500 2000 2500 3000 volts 
D-C Screen Voltage - . - - 500 500 400 400 volts 
D-C Grid Voltage! - - - - —90 —105 —85 —90 volts 
Zero-Signal D-C Plate Current’ - 30 20 15 15 ma 
Max.-Signal D-C Plate Current . 83 75 66 60 ma 
Max.-Signal D-C Screen Current* - 5 3 3 3 ma 
Peak R-F Grid Voltage* - - - 70 80 77 77 volts 
Max.-Signal Plate Input Power - 125 150 165 180 watts 
Max.-Signal Plate Output Power - 60 85 100 120 watts 


1Adjust to obtain listed zero-signal d-c plate current. 
*Approximate Values. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by 
direct tests. No allowance for circuit losses, either input or output, has been made. 

In class-C operation, adjustment of the r-f grid drive to obtain listed plate current at the listed grid bias, screen 
voltage, and plate voltage is assumed. Resultant screen and grid currents will vary from tube to tube, but little change in 


output power will be noted. 


In class-AB: linear operation, screen current will also vary from tube to tube but is a useful indicator of relative 
linearity. In general, less screen current means better linearity, providing other conditions are held constant. The same 
degree of linearity will be obtained from different tubes if loading and drive are adjusted to give the same plate and 
screen current, although output power may vary from tube to tube. 


APPLICATION 


MECHANICAL 


Mounting—The 4-65A must be operated vertically, 
base up or base down. The socket must provide clear- 
ance for the glass tip-off which extends from the cen- 
ter of the base. A flexible connecting strap should be 
provided between the plate terminal and the external 
plate circuit, and the Eimac HR-6 connector (or equi- 
valent) used on the tube plate lead. The socket must 
not apply lateral pressure against the base pins. The 
tube must be protected from severe vibration and 
shock. 

Adequate ventilation must be provided so that the 
seals and/or envelope under operating conditions do 
not exceed their rated maximum temperatures. For 
operation above 50 Mc. the plate voltage should be 
reduced, or special attention should be given to seal 
cooling. 

When the ambient temperature does not exceed 
30° C it will not ordinarily be necessary to provide 
forced-air cooling of the envelope or plate seal at fre- 
quencies below 50 Mc. provided that a heat-radiating 
plate connector is used and the tube is so located that 
normal circulation of air past the envelope is not 
impeded. 

ELECTRICAL 

Filament Voltage—The filament voltage, as measured 
at the filament pins, should be 6.0 volts. For long life, 
excursions from this value should not exceed + 5 per- 
cent. 

Bias Voltage—D-C bias voltage for the 4-65A should 
not exceed —500 volts. If grid-leak bias is used, suit- 
able protective means must be provided to prevent 
excessive plate or screen dissipation in the event of 
loss of excitation. 


Screen Voltage—The d-c screen voltage for the 
4-65A should not exceed 400 volts except in the case 
of class-AB audio operation and Single-Side-Band r-f 
amplifier operation where it should not exceed 600 
volts. 


Screen Dissipation—The power dissipated by the 
screen of the 4-65A must not exceed 10 watts. Screen 
dissipation is likely to rise to excessive values when the 
plate voltage, bias voltage or plate load is removed 
with filament and screen voltages applied. Suitable 
protective means must be provided to limit screen dis- 
sipation to 10 watts in the event of circuit failure. 


Plate Voltage—The plate-supply voltage for the 
4-65A should not exceed 3000 volts. Above 50 Me. it 
is advisable to use a lower plate voltage than the 
maximum, since the seal heating due to r-f charging 
currents in the screen leads increases with plate 
voltage and frequency. See instructions on seal cooling 
under “Mechanical” and “Shielding.” 


Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation of the 4-65A should not be 
allowed to exceed 65 watts in unmodulated applica- 
tions. 

In high-level-modulated amplifier applications, the 
maximum allowable carrier-condition plate dissipation 
is 45 watts. 

Plate dissipation in excess of the maximum rating is 
permissable for short periods of time, such as during 
tuning procedures. 


OPERATION 


Class-C FM or Telegraphy—The 4-65A may be op- 
erated as a class-C FM or telegraphy amplifier without 


neutralization up to 110 Mc. if reasonable precautions 
are taken to prevent coupling between input and out- 
put circuits external to the tube. In single-ended cir- 
cuits, plate, grid, filament, and screen by-pass 
capacitors should be returned through the shortest 
possible leads and short, heavy leads should be used 
to inter-connect the screens and filaments of the two 
tubes. Care should be taken to prevent leakage of 
radio-frequency energy to leads entering the amplifier 
in order to minimize grid-plate coupling between 
these leads external to the amplifier. 

Where shielding is adequate, the feedback at fre- 
quencies above 110 Mc. is due principally to screen- 
lead-inductance effects and it becomes necessary to 
introduce in-phase voltage from the plate circuit into 
the grid cricuit. This can be done by adding capaci- 
tance between plate and grid external to the tube. 
Ordinarily, a small metal tab approximately %” square 
and located adjacent to the envelope opposite the plate 
will suffice for neutralization. Means should be pro- 
vided for adjusting the spacing between the neutral- 
izing capacitor plate and the envelope. An alternate 
neutralization scheme for use above 110 Mc. is illus- 
trated in the diagram shown below. In this circuit, 
feedback is eliminated by series-tuning the screen to 
ground with a small capacitor. The socket screen 
terminals should be strapped together as shown on 
the diagram, by the shortest possible lead, and the 
lead from the mid point of this screen strap to the 
capacitor, C, and from the capacitor to ground should 
be made as short as possible. 


Screen-tuning neutralization circuit for use above 100 Mc. 
C is a small split-stator capacitor. 


640,000 
Cluytd) = f (Me) , approx. 

Typical driving power and output power versus 
frequency are shown below. The output power shown 
is the actual plate power delivered by the tube; the 
power delivered to the load will depend upon the ef- 
ficiency of the plate tank and output coupling system. 
The driving power is likewise the driving power re- 
quired by the tube (includes bias loss). The driver 
output should exceed the driving power requirements 
by a sufficient margin to allow for coupling-circuit 
losses. The use of silver-plated linear tank-circuit ele- 
ments is recommended at frequencies above 75 Mc. 


Class-C AM Telephony—The r-f circuit considera- 
tions discussed above under class-C FM or telegraphy 
also apply to amplitude-modulated operation of the 
4-65A. When the 4-65A is used as a class-C high- 
level-modulated amplifier, both the plate and screen 
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should be modulated. Modulation voltage for the 
screen may be obtained by supplying the screen 
voltage through a series dropping resistor from the un- 
modulated plate supply, or by the use of an audio-fre- 
quency reactor in the positive screen-supply lead, or 
from a separate winding on the modulation transform- 
er. When screen modulation is obtained by either the 
series-resistor or the audio-reactor methods, the audio- 
frequency variations in screen current, which result 
from the variations in plate voltage as the plate is 
modulated, automatically give the required screen 
modulation. Where a reactor is used, it should have 
a rated inductance of not less than 10 henries divided 
by the number of tubes in the modulated amplifier 
and a maximum current rating of two to three times 
the operating d-c screen current. To prevent phase- 
shift between the screen and plate modulation voltages 
at high audio frequencies, the screen by-pass capacitor 
should be no larger than necessary for adequate r-f 
by-passing. 

For high-level modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a 
reactance at the highest modulation frequency equal to 
at least twice the grid-leak resistance. 


Class-AB, and Class-AB, Audio—Iwo 4-65As may 
be used in a push-pull circuit to give relatively high 
audio output power at low distortion. Maximum rat- 
ings and typical operating conditions for class-AB: 
audio operation are given in the tabulated data. 

Screen voltage should be obtained from a source 
having good regulation, to prevent variations in screen 
voltage from zero-signal to maximum-signal conditions. 
The use of voltage-regulator tubes in a standard cir- 
cuit should provide adequate regulation. 

Grid-bias voltage for class-AB: service may be 
obtained from batteries or from a small fixed-bias 
supply. When a bias supply is used, the d-c resistance 
of the bias source should not exceed 250 ohms. Under 
class-AB, conditions the effective grid-circuit resist- 
ance should not exceed 250,000 ohms. 

In some cases the maximum-signal plate dissipation 
shown under “Typical Operation” is less than the 
maximum rated plate dissipation of 4-65A. In these 
cases, with sine-wave modulation, the plate dissipa- 
tion reaches a maximum value, equal to the maximum 
rating, at a point somewhat below maximum-signal 
conditions. 

The output-power figures given in the tabulated 
data refer to the total output power from the amplifier 
tubes. The useful output power will be from 5 to 15 
percent less than the figure shown, due to losses in 
the output transformer. 


Shielding—The internal feedback of the tetrode has 
been substantially eliminated and in order to fully 
utilize this advantage, it is essential that the design of 
the equipment completely eliminate any feedback 
external to the tube. This means complete shielding 
of the output cricuit from the input circuit and earlier 
stages, proper reduction to low values of the induct- 
ance of the screen lead to the r-f ground, and elimina- 
tion of r-f feedback in any common: power-supply 
leads. 


Complete shielding is easily achieved by mounting 
the socket of the tube flush with the deck of the chas- 
sis as shown in the sketch shown at the right. 


The holes in the socket permit the flow of con- 
vection air currents from below the chassis up past 
the seals in the base of the tube. This flow of air is 
essential to cool the tube and in cases where the com- 
plete under-part of the chassis is enclosed for electrical 
shielding, screened holes or louvers should be pro- 
vided to permit air circulation. Note that shielding is 
completed by aligning the internal screen shield with 
the chassis deck and by proper r-f by-passing of the 
screen leads to r-f ground. The plate and output cir- 
cuits should be kept above deck and the input circuit 
and circuits of earlier stages should be kept below 
deck or completely shielded. 


ae 


dns a65Ro= 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information. and recommen- 
dations. Copies of characteristic curves, either con- 
stant-grid-voltage or constant-current, for various 
screen potentials may be obtained from this department 
on request. 
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The Eimac 4-125A is a radial-beam power tetrode intended for use as an 
amplifier, oscillator, or modulator. It has a maximum plate-dissipation rating of 
125 watts and a maximum plate-voltage rating of 3000 volts at frequencies 
up to 120 Mc. 


The low grid-plate capacitance of this tetrode together with its low driving- 
power requirement allows considerable simplification of the associated circuit 
and driver stage. 


Cooling is by radiation from the plate and by air circulation through the 
base and around the envelope. 


The 4-125A in class-C r-f service will deliver up to 375 watts plate power 
output with 2.5 watts driving power. Two 4-125A's in class-B modulator service 
will deliver up to 400 watts maximum-signal power output with |.2 watts 
nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - - - 
Current . - - - - - - - . - 
Grid-Screen Amplification Factor (Average) - : - . : 
Direct Interelectrode Capacitances (Average) 


Grid-Plate - - - : 5 : P Z 2 : 

Input - - - - : : = < * “ : 

Output - - - é P 4 : : : 
Transconductance (l,=50 ma., E,=2500V., E..=400V.) : - . 
Highest Frequency for Maximum Ratings __ - - : “ ‘ : 

MECHANICAL 

Base - - - = : 2 = B = = . 
Basing - . - = - : s i = : 
Socket : : - E. F. Johnson Co. socket No. 122-275, National Co. 
Mounting Position - - = 4 x = : “ 2 . 
Cooling - - - - : : = 2 A : : 


Recommended Heat-Dissipating Plate Connector - - - - - 
Maximum Over-all Dimensions: 
Length : : - 2 : , : 2 s 
Diameter - - - Z z é : : 2 
Net Weight - - = 3s - e : : : 3 - 
Shipping Weight - “ - 4 : : 7 : s : 


4-125" 


(4D21) 
RADIAL-BEAM 
POWER TETRODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


- - - 5.0 volts 
- - - 6.5 amperes 
- - - - 5.9 


~ = JL) “olosterra 
os SORT orem 
= = = Bet pptd 
- - - 2450 uwmhos 
- - - 120 Mc 


- - 5-pin metal shell 
- See outline drawing 
No. HX-100, or equivalent 
Vertical, base down or up 


Radiation and forced air 
: - - Eimac HR-6 


- - - 5.69 inches 


- : - 2.81 inches 
- - - 6.5 ounces 
- - - 1.5 pounds 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions of 
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even 


though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control 
plate current it is necessary to make the resistor adjustable. 


(Effective 6-1-60) Copyright. 1954 by Eitel-McCullough, Inc. 


4-125A 


(4D21) 


RADIO-FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 


(Key-down conditions, | tube) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE}! - - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - : 400 MAX. VOLTS 
D-C GRID VOLTAGE  - - - - —500 MAX. VOLTS 
D-C PLATE CURRENT - - - - 225 MAX. MA 
PLATE DISSIPATION — - - - - 125 MAX. WATTS 
SCREEN DISSIPATION - - - - 20 MAX. WATTS 
GRID DISSIPATION” - - - - 5 MAX. WATTS 
TYPICAL OPERATION 

(Frequencies below 120 Mc.) 

D-C Plate Voltage : = = 2000 2500 3000 volts 
D-C Screen Voltage - - = 350 350 350 volts 
D-C Grid Voltage - - - —100 —1I50 —I50 volts 
D-C Plate Current - - . 200 200 167 ma 
D-C Screen Current - - - 50 40 30 ma 
D-C Grid Current - - - 12 12 9 ma 
Screen Dissipation = - - 18 14 10.5 watts 
Grid Dissipation - - - - 1.6 yi 1.2 watts 
Peak R-F Grid Input Voltage 230 320 280 volts 

(approx.) —- = - - 

Driving Power (approx.)3  - - 2.8 3.8 2.5 watts 
Plate Power Input - - - 400 500 500 watts 
Plate Dissipation - - = 125 125 125 watts 
Plate Power Output - - - 275 375 375 watts 
AUDIO-FREQUENCY POWER AMPLIFIER 

AND MODULATOR 

Class-AB, 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - = - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 600 MAX. VOLTS 
MAX-SIGNAL D-C PLATE CURRENT, 

PER TUBE - - - - - 225 MAX. MA 
PLATE DISSIPATION, PER TUBE - - 125 MAX. WATTS 
SCREEN DISSIPATION, PER TUBE . 20 MAX. WATTS 
TYPICAL OPERATION 
(Sinusoidal wave, two tubes unless otherwise specified) 

D-C Plate Voltage - - - 1500 2000 2500 volts 
D-C Screen Voltage - - - 600 600 600 volts 
D-C Grid Voltage’ - - - —90 —94 —96 volts 
Zero-Signal D-C Plate Current - 60 50 50 ma 
Max-Signal D-C Plate Current - 222 240 232 ma 
Zero-Signal D-C Screen Current - —l.0 —O0O.5 —O0.3 ma 
Max-Signal D-C Screen Current - 17 6.4 8.5 ma 
Effective Load, Plate-to-Plate - 10,200 13,400 20,300 ohms 
Peak, A-F Grid Input OEE 

(per tube) - - 90 94 96 volts 
Driving Power - - - - 0 0 0 watt 
Max-Signal Plate Dissipation 

(per tube) - - - 87.5 125 125 watts 
Max-Signal Plate Power Output - 158 230 330 watts 
Total Harmonic Distortion = 5 Z 2.6 per ct. 


HIGH-LEVEL MODULATED RADIO-FREQUENCY 


AMPLIFIER 
Class-C Telephony 


(Carrier conditions unless otherwise specified, | tube) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE! - - - 2500 MAX. 
D-C SCREEN VOLTAGE - - - 400 MAX. 
D-C GRID VOLTAGE - - - - —500 MAX. 
D-C PLATE CURRENT - - - - 200 MAX. 
PLATE DISSIPATION” - - - - 85 MAX. 
SCREEN DISSIPATION - - - = 20 MAX. 
GRID DISSIPATION - - - - 5 MAX. 
TYPICAL OPERATION 

(Frequencies below 120 Mc.) 

D-C Plate Voltage - - - - 2000 2500 
D-C Screen Voltage - - - - 350 350 
D-C Grid Voltage - - - - —220 —210 
D-C Plate Current - - : - - 150 §=152 
D-C Screen Current - - - - 33 30 
D-C Grid Current - - - - - 10 9 
Screen Dissipation - - - - - KieSae0:5 
Grid Dissipation - - - 1.6 1.4 
Peak A-F Screen Woleaae! 100%, 

Modulation - - 210 210 
Peak R-F Grid Input Voltage (approx. - 375 360 
Driving Power (approx.)° — - © 3:80 ae3°3 
Plate Power Input - - - - 300 380 


Plate Dissipation - - - - - 75 80 watts 
Plate Power Output - - - - 225 300 watts 
AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class-AB, 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE - - - = 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 400 MAX. VOLTS 
MAX-SIGNAL D-C PLATE ry ake 

PER TUBE - - 225 MAX. MA 
PLATE DISSIPATION, PER TUBE - - 125 MAX. WATTS 
SCREEN DISSIPATION, PER TUBE - 20 MAX. WATTS 
TYPICAL OPERATION 
(Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - 1500 2000 2500 volts 
D-C Screen Voltage - - 350 350 350 volts 
D-C Grid Voltage - - - —A4l —45 —43 volts 
Zero-Signal D-C Plate Current - 87 72 93 ma 
Max-Signal D-C Plate Current - 400 300 260 ma 
Zero-Signal D-C Screen Current - 0 0 0 ma 
Max-Signal D-C Screen Current - 34 5 6 ma 
Effective Load, Plate-to-Plate - 7200 13,600 22,200 ohms 
Peak A-F Grid Input Voltage 

(per tube) - - 141 105 89 volts 
Max-Signal Avg. Driving Pawar 

(approx.) - : 2.5 1.4 | watts 
Max-Signal Peak Driving Pawer - 5.2 3.1 2.4 watts 
Max-Signal Plate Dissipation 125 125 122 watts 

(per tube) s = 2 
Max-Signal Plate Power Output - 350 350 400 watts 
Total Harmonic Distortion - - 2.5 | 2.2 per ct. 


1 Above !20 Mc. the maximum plate voltage rating 
frequency. See page 4. 


depends upon 


2 The effective grid circuit resistance for each tube must not exceed 


250,000 ohms. 


3 Driving power increases above 70 Mc. See page 4. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ''TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 
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APPLICATION 


MECHANICAL 


Mounting—The 4-125A must be mounted vertically, 
base down or base up. The socket must be constructed 
so as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also provide 
clearance for the glass tip-off which extends from the 
center of the base. The tube should be mounted above 
the chassis deck to allow free circulation of air in the 
manner shown in the mounting diagram below. The 
above requirements are met by the E. F. Johnson Co. 
socket No. 122-275, the National Co. socket No. HX-100, 
or a similar socket. 

A flexible connecting strap should be provided be- 
tween the HR-6 Heat Dissipating Plate Connector on 
the plate terminal and the external circuit. The tube 
must be protected from severe vibration and shock. 


4-125A mounting providing base cooling, shielding and isolation 
of output and input compartments. 


Cooling—Adequate cooling must be provided for 
the seals and envelope of the 4-125A. In continu- 
ous-service applications, the temperature of the 
plate seal, as measured on the top of the plate 
cap, should not exceed 170° C. A relatively slow 
movement of air past the tube is sufficient to prevent 
seal temperatures in excess of maximum at frequencies 
below 30 Mc. At frequencies above 30 Mc., radio fre- 
quency losses in the leads and envelope contribute to seal 
and envelope heating, and special attention should be 
given to cooling. A small fan or centrifugal blower di- 
rected toward the upper portion of the envelope will 
usually provide sufficient circulation for cooling at fre- 
quencies above 30 Mc., however. 


© ” 


In intermittent-service applications where the “on 
time does not exceed a total of five minutes in any ten- 
minute period, plate seal temperatures as high as 220° C. 
are permissible. When the ambient temperature does not 
exceed 30° C. it will not ordinarily be necessary to 
provide forced cooling to hold the temperature below 
this maximum at frequencies below 30 Mc., provided 
that a heat-dissipating plate connector is used, and the 


tube is so located that normal circulation of air past the 
envelope is not impeded. 


Provision must be made for circulation of air 
through the base of the tube. Where shielding or sock- 
et design makes it impossible to allow free circulation of 
air through the base, it will be necessary to apply forced- 
air cooling to the stem structure. An air flow of two 
cubic feet per minute through the base will be sufficient 
for stem cooling. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 5.0 volts. Unavoidable variations 
in filament voltage must be kept within the range from 
4.75 to 5.25 volts. 


Bias Voltage—D-c bias voltage for the 4-125A should 
not exceed 500 volts. If grid-leak bias is used, suitable 
protective means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of 
excitation. 


Screen Voltage—The d-c screen voltage for the 4-125A 
should not exceed 400 volts, except for class-AB: audio 
operation. 


Plate Voltage— The plate-supply voltage for the 4-125A 
should not exceed 3000 volts for frequencies below 120 
Mc. The maximum permissible plate voltage is less than 
3000 volts above 120 Mc., as shown by the graph on 
page 5. 
Grid Dissipation—Grid dissipation for the 4-125A 
should not be allowed to exceed five watts. Grid dissipa- 
tion may be calculated from the following expression: 
[Sol 
where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I, =D-c grid current. 


Comp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. 
Screen Dissipation—The power dissipated by the screen 
of the 4-125A must not exceed 20 watts. Screen dissipa- 
tion is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with 
filament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 20 
watts in the event of circuit failure. 


Plate Dissipation—Under normal operating conditions, 
the plate dissipation of the 4-125A should not be al- 
lowed to exceed 125 watts in unmodulated applications. 


In high-level-modulated amplifier applications, the 
maximum allowable carrier-condition plate dissipation is 
85 watts. The plate dissipation will rise to 125 watts 
under 100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during 
tuning procedures. 
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OPERATION 


Class-C Telegraphy or FM Telephony—The 4-125A 
may be operated as a class-C telegraph or FM telephone 
amplifier without neutralization up to about 30 Mc. if 
reasonable precautions are taken to prevent coupling 
between input and output circuits external to the tube. 
A grounded metallic plate on which the socket may be 
mounted as shown in the mounting diagram on page three 
provides an effective isolating shield between grid and 
plate circuits. In single-ended circuits, plate, grid, fila- 
ment and screen by-pass capacitors should be returned 
through the shortest possible leads to a common chassis 
point. In push-pull applications the filament and screen 
terminals of each tube should be by-passed to a common 
chassis point by the shortest possible leads, and short, 
heavy leads should be used to interconnect the screens 
and filaments of the two tubes. Care should be taken to 
prevent leakage of radio-frequency energy to leads enter- 
ing the amplifier, to prevent grid-plate coupling between 
these leads external to the amplifier. 


Where shielding is adequate, the feed-back at fre- 
quencies above 100 Mc. is due principally to screen-lead- 
inductance effects, and it becomes necessary to introduce 
in-phase voltage from the plate circuit into the grid 
circuit. This can be done by adding capacitance between 
plate and grid external to the tube. Ordinarily, a small 
metal tab approximately 34-inch square connected to 
the grid terminal and located adjacent to the envelope 
opposite the plate will suffice for neutralization. Means 
should be provided for adjusting the spacing between the 
neutralizing capacitor plate and the envelope, but care 
must be taken to prevent the neutralizing plate from 
touching the envelope. An alternative neutralization 
scheme is illustrated in the diagram below. In this 
circuit feed-back is eliminated by series-tuning the 
screen to ground with a small capacitor. The socket 
screen terminals should be strapped together, as shown 
on the diagram, by the shortest posible lead, and the 
leads from the screen terminal to the capacitor, C, and 
from the capacitor to ground should be made as short 
as possible. All connections to the screen terminals 
should be made to the center of the strap between the 
terminals, in order to equalize the current in the two 
screen leads and prevent overheating one of them. The 
value for C given under the diagram presupposes the 
use of the shortest possible leads. 


At frequencies below 100 Mc. ordinary neutralization 
systems may be used. With reasonably effective shield- 
ing, however, neutralization should not be required 


below about 30 Mc. 


The driving power and power output under typical 
operating conditions, with maximum output and plate 
voltage, are shown on page 5. The power output shown 
is the actual plate power delivered by the tube; the power 
delivered to the load will depend upon the efficiency of 
the plate tank and output coupling system. The driving 
power is likewise the driving power required by the tube 
(includes bias loss). The driver output power should 
exceed the driving power requirement by a sufficient 
margin to allow for coupling-circuit losses. These losses 
will not ordinarily amount to more than 30 or 40 per 


cent of the driving power, except at frequencies above 150 
Me. The use of silver-plated linear tank-circuit elements 
is recommended at frequencies above 100 Mc. 


Conventional capacitance - shortened quarter - wave 
linear grid tank circuits having a calculated Z, of 160 
ohms or less may be used with the 4-125A up to 175 Me. 
Above 175 Me. linear grid tank circuits employing a 
“capacitor’-type shortening bar, as illustrated in the 
diagram below, may be used. The capacitor, C,, may con- 
sist of two silver-plated brass plates one inch square with 
a piece of .010 inch mica or polystyrene as insulation. 


Class-C AM Telephony—The r-f circuit considera- 
tions discussed above under Class-C Telegraphy or FM 
Telephony also apply to amplitude-modulated operation 
of the 4-125A. When the 4-125A is used as a class-C 
high-level-modulated amplifier, modulation should be 
applied to both plate and screen. Modulation voltage for 
the screen may be obtained from a separate winding on 
the modulation transformer, by supplying the screen 
voltage via a series dropping resistor from the unmodu- 
lated plate supply, or by the use of an audio-frequency 
reactor in the positive screen-supply lead. When screen 
modulation is obtained by either the series-resistor or the 
audio-reactor method, the audio-frequency variations in 
screen current which result from variations in plate 
voltage as the plate is modulated automatically give the 
required screen modulation. Where a reactor is used, it 
should have a rated inductance of not less than 10 
henries divided by the number of tubes in the modu- 
lated amplifier and a maximum current rating of two 
or three times the operating d-c screen current. To pre- 
vent phase shift between the screen and plate modula- 
tion voltages at high audio frequencies, the screen by- 
pass capacitor should be no larger than necessary for 
adequate r-f by-passing. Where screen voltage is obtained 
from a separate winding on the modulation transformer, 
the screen winding should be designed to deliver the 
peak screen modulation voltage given in the typical 
operating data on page 2. 


For high-level modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a re- 
actance at the highest modulation frequency equal to at 
least twice the grid-leak resistance. 


Class-AB, and Class-AB, Audio—Jwo 4-125A’s may 
be used in a push-pull circuit to give relatively high 
audio output power at low distortion. Maximum ratings 
and typical operating conditions for class-AB, and class- 
AB, audio operation are given in the tabulated data. 


When type 4-125A tubes are used as class-AB, or class- 
AB, audio amplifiers at 1500 plate volts, under the con- 
ditions given under “Typical Operation”, the screen 
voltage must be obtained from a source having reason- 
ably good regulation, to prevent variations in screen 
voltage from zero-signal to maximum-signal conditions. 
The use of voltage regulator tubes in a standard circuit 
will provide adequate regulation. The variation in screen 
current at plate voltages of 2000 and above is low enough 
so that any screen power supply having a normal order 


of regulation will serve. The driver plate supply makes 
a convenient source of screen voltage under these con- 
ditions. 


Grid bias voltage for class-AB, service may be ob- 
tained from batteries or from a small fixed-bias supply. 
When a bias supply is used, the d-c resistance of the 
bias source should not exceed 250 ohms. Under class- 
AB, conditions the effective grid-circuit resistance for 
each tube should not exceed 250,000 ohms. 

The peak driving power figures given in the class- 
AB, tabulated data are included to make possible an 
accurate determination of the required driver output 


Screen-tuning neutralization circuit for use above 100 Mc. 


C is a small split-stator capacitor. 


640,000 
C( wytd) = ———— 
( upfd)  (Me.] 


, approx. 
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power. The driving amplifier must be capable of supply- 
ing the peak driving power without distortion. The driver 
stage should, therefore, be capable of providing an un- 
distorted average output equal to half the peak driving 
power requirement. A small amount of additional driver 
output should be provided to allow for losses in the 
coupling transformer. 


The power output figures given in the tabulated data 
refer to the total power output from the amplifier tubes. 
The useful power output will be from 5 to 15 per cent 
less than the figures shown, due to losses in the output 
transformer. 


<] 


Typical circuit arrangement useful for frequencies above !75 Mc. 


C,—See above. Li— ¥%”" dia. copper spaced 
C.—Neutralizing capacitor. 1” center-to-center, 
C.—.001 jufd. 6” long. 

Ae} id . . 
Gi 100 paid: We’ dia. brass, silver plated, 


spaced I|/,” center-to-center, 
14” long. 
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OUTPUT 
WJ 
0000 ) LPF 
RFC2 
000 
Cp1 
C2 


C) 

| 5 
| 
sHieLol 
| 

4 (Fi 

| 
| 


O O O O O O O 
Ecc2 EF Ecc1 Po Ess } 
D.C. SCREEN VOLTS| FILAMENT VOLTS | D.C.GRID VOLTS | DRIVING POWER | D.C. PLATE VOLTS | 
| 350 V., 40 MA. 5.0V [ -150V,12MA. | 3.8 WATTS 2500V., 200 MA 
| 350 v, 30 MA. 5.0 V. [ -150v, 9MA. | 2.5 WATTS | 3000V., 167 MA. 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 500 watts input. 


Fa T2 
a —. = ‘@ So = 
o}] bo | |)o 
CATHODE 
BIAS | ea | oe x =a) |} 3 
= = 
eS) as 2 ee: 
2A3 35T 
O = > le) 
OO O is O OF OO O O O 
SV. —150 V. +300 V. 2S V. “SV.8A “~ +1500 Vv. +2500V FROM 
6.5A 9 MA 80 MA 200 MA 182 MA DRIVER 
MAX MAX 3.3WATTS 


Typical high-level-modulated r-f amplifier circuit, with modulator 
and driver stages, 380 watts plate input. 


OUTPUT 


RFC2 


Ci 


SHIELD 


O 
| Ecc1 Ecc2 Po EF | Esa 
D.C.GRID VOLTS |D.C.SCREEN VOLTS | DRIVING POWER | FILAMENT VOLTS | D.C. PLATE VOLTS 
=150 V., 24MA. 350 V, 80 MA. 7.6 WATTS | 5.0 V. [ 2500 V., 400 MA. 
—150 V., 18MA. 350 V., 60 MA 5,0 WATTS | 5.0 V | 3000 v,, 335 MA 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 1000 watts input. 


+350V. +2500 V 
40 MA 620 MA. 
6.6 WATTS MAX MAX 


Typical high-level-modulated r-f amplifier circuit, with modulator 
and driver stages, 750 watts plate input. 


See opposite page for list of components. 
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COMPONENTS FOR TYPICAL CIRCUITS 


(Diagrams, Page 6) 


Lj:-C,:—Tank circuit appropriate for operating frequency; 
@ =12. Capacitor plate spacing =.200”. 

Lp2- Cp2—Tank circuit appropriate for operating frequency; 
Q = 12. Capacitor plate spacing =.200”. 

Lys- Cys —Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.375”. 

Lps- Cys—Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.375”. 


Ler -Cyi— Tuned circuit appropriate for operating frequency. 
Lye2-Cy2— Tuned circuit appropriate for operating freqency. 


C, — .002-ufd., 500-v. mica 
C.— .002-ufd., 5000-v. mica 

C; — .001-ufd., 2500-v. mica 
C, — |6-ufd., 450-v. electrolytic 
C; — 10-ufd., 25-v. electrolytic 
R, — 7000 ohms, 5 watts 


R., — 70,000 ohms, 100 watts 

R; — 3500 ohms, 5 watts 

R,; — 35,000 ohms, 200 watts 

R; — 560 ohms, | watt 

Reg — 25,000 ohms, 2 watts 

R; — 1500 ohms, 5 watts 

RFC, — 2.5-mhy., 125-ma. r-f choke 

RFC, — |-mhy., 500-ma. r-f choke 

T, — 10-watt driver transformer; ratio pri. to '/2 sec. approx. 2:1. 

T. — 200-watt modulation transformer; ratio pri. to sec, approx. 
1:1; pri. impedance = 16,200 ohms, sec. impedance = 16,500 
ohms. 

T; — 5-watt driver transformer; ratio pri. to '/2 sec. approx. I|.1:1. 

T; — 400-watt modulation transformer; ratio pri. to sec. approx. 
gale pri. impedance = 22,200 ohms, sec. impedance = 8300 
ohms. 
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8438 
are 4-400A 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8438/4-400A is a compact, ruggedly constructed power 
tetrode having a maximum plate dissipation rating of 400 watts. It is in- 
tended for use as an amplifier, oscillator or modulator. The low grid-plate 
capacitance of this tetrode coupled with its low driving-power requirement 
allows considerable simplification of the associated circuit and driver 
Stage. 

The 8438/4-400A is cooled by radiation from the plate and by circula- 
tion of forced-air through the base, around the envelope, and over the plate 
seal. Cooling can be greatly simplified by using an EIMAC SK-400 Series 
Air System Socket and its accompanying glass chimney. This socket is de- 
Signed to maintain the correct balance of cooling air between the compon- 
ent parts of the tube. 3 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated Tungsten 

LETTE TE ecg oy Ae ae AL ee B:Os210.20.0V 

MerreirUralPoLU VOLS te re ee oe eee ee 14.5 A 
Transconductance (Average): 

PreLUO TTA Mile 8 = OUU VOUS is ke aerate so sls le 6! « 4000 pmhos 
Amplification Factor (Average): 

PEeLGeMCIOCI AR st fale Wiest a creat or sass fe.3 Sabah Seabee Ded 


| HIVOTT Re tinean re tia adler hie hay ia eos cars ender eA Ae So ch ea ie eee Eee 12:50ip 
COTE DILE ropeaeasesacn ees Mem Ree MRO ett enca terete Taye tg Sts <ccas asks venue he, tants 4.7 pF 


OU oS LO Bees hd ot FRAY, ach 155 5): Sener ae Ce ee nO me ar eye eee 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 

3. Guarantee applies only when the 4-400A is used as specified with adequate air in the SK-400 or SK-410 Air-System 
Socket and associated chimney or equivalent. 


MECHANICAL 

Maximum Overall Dimensions: 
MICE eens eis te yaad Fas los ee Pe once ee os oon a: ho) po aPNA Pa ae arenO NIG ee 6.375 in; 161.93 mm 
NOTE te LEE ecto oe rs PN Ce TEs Toe ETc e ete th sia iaachle er ensce terete Meats ser 3.563 in; 90.50 mm 


(Effective 7-20-70) © by Varian Printed in U.S.A. 
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Operant Poston acre .facessce oc 7s 
Maximum Operating Temperature: 
Plate Scalgc sxriys ola itieie oe: 
Base seaism cater e ait ideerer a felacs. 
COOMH Cm bains «os ace vi emerats tele <xt's 
Basra, Wiiter trots Pcie. 8 ooh et es 
Recommended Socket.......... 
Recommended Chimney ........ 
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Recommended Heat-Dissipating Connectors: 


Piatewrnels ay dee tees « 


«eeeeeee 


CN es Se et De Se ee WM YOY Yume eC met Ye Joe Yum UM Yeo et bot Yoo Wim cea} 


9.00z; 255 gm 
Vertical, base down or up 


Maal & 
200°C 
Radiation and forced air 


Bs chads pal guttis sei agate. « ener as pene ODE CIA EOS OL 
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RADIO FREQUENCY LINEAR AMPLIFIER 


GRID DRIVEN 
Class ABj 


ABSOLUTE MAXIMUM RATINGS 


DECPEATE VOLTAGE ae Gre oeree ane 4000 
DOC SCREEN. VOLTAGERY. sinins sae 800 
DS PEATE,CURRENT cavers. 4 3 sttem a pares. 0.350 
ELATE DISSIPATION iste. ons. gebaau nes 400 
SCREEN UISSIPA TION. |. st ssc aeons & 35 
RIOCDISSIPATION ca gree was a setae 10 


VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies to 75 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 


Plate Voltage.) soi aura o) everis een oie 3000 Vdc 
sereon. Voltage: <\cer.ce, a hie beet le 750 Vdc 
Grid Voltage Feo akan. iol ee -130 Vde 
Zero-siGnal plate CUCCentaemsmenen ie etree mere 80 mAdc 
single Tone: Plate; Currents. 10 0 a1ta ae ee oe 290 mAdc 
Single-Tone Screen Current2 ............ 13 mAdc 
UsefulmOutput: POwe tareeemen a eae 470 W 


Resonant Load Impedance 


1. Adjust to specified zero-signal dc plate current. 
2. Approximate value. 


RADIO FREQUENCY POWER AMPLIFIER OR 


OSCILLATOR Class C Telegraphy or FM Telephony 


(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS 


DC. PEATE VOLTAG Eee ttera ce atte tana 4000 
DE SCREEN VOLTAGE 0 laren septa ents 600 
DGePPATEGURREN ea nw nine tiene 0.350 
PLATE DISSIPATION: 222). ier spatse eters, « 400 
SCREEN DO ISoTPATION 4 seve tara casts fe 35 
GRID DISSIPATION OG ix nantes veneae ace 10 


EE SEATS TL TE AE IP EEL EET OLDER LS EEL 


TYPICAL OPERATION (Frequencies to 75 MHz) 


Plate. Voltages, ¢kys7. seein ee 2500 3000 
Screen Voltages: iievc ase eee 500 500 
GridiVoltagei.c.uenen een eee eo -200 -220 
Plate: Carrentys 0.0. sew seers ee 350 350 
Screen .Gurrent.!. . = ack. 46 46 
Screen Dissipation ........ ZS 23 


Grid Current bi Got; aces heme 18 19 


VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


4000 Vdc 
500 Vdc 
-220 Vdc 
350 mAdc 
40 mAdc 
20 W 
18 mAdc 


Peak rf Grid Voltage1....... 300 320 320 v 
Grid Dissipation een eneneeee le! lee 1.8 W 
Calculated Driving Power 2 eA 6.1 5.8 W 
Plate Input Power ......... 875 1050 1400 W 
Plate: Dissipation eee 235 250 300 W 
RlatesOuthut  Rowermep ener 640 800 1100 W 


1. Approximate value. 


2. Driving Power increases with frequency. At 75 MHz dri- 
ving power is approximately 12 watts. 


TYPICAL OPERATION (110 MHz, two tubes) 


RlatenV Ol taQGe areas feu. eee eee 3500 4000 Vdc 
Steide(elnl WAMNETeIs) oa Gat B Aw te Soe 500 500 Vdc 
tic. VOMBOR a sites. ea see eee -170 -170 Vdc 
Plate: Gurrentiearent: ace weenie ee Toes 500 540 mAdc 
Sohn GW AeA ban AU ced 5 8 a oto ket 34 31 mAdc 
Gtid ‘Currente: cases a) cok tec eee 20 20 mAdc 
Driving POWGE ty opt ee Sa ae 20 20 W 


Plate Output Power 1 
Useful Output Power 


Ras Gaeta 1300 1600 W 
est ogshis be teem 1160 1440 W 


1. Approximate value. 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER-GRID DRIVEN Class C Telepho 


(Carrier Conditions) 


ABSOLUTE MAXIMUM RATINGS 


ny 


be PEATE VOLIAGE... 7... 7.8! 3200 VOLTS 
BC SCREEN VOLTAGE’. 22200... 600 VOLTS 
eeRITy VOLTAGE A «ct duno cds Sie -500 VOLTS 
ePrATE CURRENT. ..1.5..-< 55 - 0.275 AMPERE 
PPATE DISSIPATION! ..........-. 270 WATTS 
SCREEN DISSIPATION? .......... 35 WATTS 
mile DISSIPATION2 .4..... 20... 10 WATTS 


1. Corresponds to 400 watts at 100% sine-wave modu- 


lation. 
2. Average, with or without modulation. 


TYPICAL OPERATION (Frequencies to 75 MHz 


PAG! \WAol | f\o = a er 2000 2500 
scream Voltage... 2.62616 + 500 500 
MSIACIEN OMCADG =¢.20..5 os see «ss -220 -220 
PIATSeGULrEN tes ini. occa 6 vs a 275 275 
Sereom Ciltront |; .s.. «>a 30 28 
Screen Dissipation ........ 15 14 
Graicuraitt.. 2. ou te 12 12 
Sci OorSSIDALION in o's 2 0c. +e el (RA 
Peak af Screen Voltage | 

(100% modulation). ....... 350 350 
Peak rf Grid Voltage!....... 290 290 
Calculated Driving Power1 ... 3.5 3.5 
Plate Input Power ......... 550 688 
Plate Dissipation ......... 170 178 
Plate Output Power ........ 380 510 


1. Approximate value. 


) 


3000 
500 
-220 
275 
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MAXIMUM RATINGS (Frequencies to 30 MHz, 


Intermittent Service 


ABSOLUTE MAXIMUM RATINGS 


BDOPLEATE VORTAGEY vs Sa e Oe 4000 VOLTS 
BCISCREEN VOLTAGE. ©”. 9s .. S. 600 VOLTS 
D@GRID VOLTAGE . 222 e, -500 VOLTS 
DC-PEATECURRENT > G2 sae. 0.275 AMPERE 
PLATE DISSIPATION! ........... 270 WATTS 
SCREEN DISSIPATION2.......... 35 WATTS 
GRIDLDISSIPATION 2 4 Lea 10 WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz, 
Intermittent Service) 


Gates Olfageener. +a: ce a ae 2000 2500 3000 3650 Vdc 
screen Voltage. ...°o. 2... 500 500 500 500 Vdc 
GridiWoltagestacs) sag05 ae -220 -220 -220 -225 Vdc 
PlateCurrent.. ~ sti aa 275 275 275 275 mAdc 
Screen Current... 2c... 30 28 26 £23 mAdc 
Screen Dissipation ...... 15 14 13 £12 W 
Chto ® 0a -g) amy eee eee 12 12 W2 iam 
GridiDissipationee mies Wea yl 121 12. 6W 
Peak Screen Voltage 

(100% modulation). ..... 350 350 350 350 v 
Peak rf Grid Voltage!..... 290 290 290 315 v 
Calculated Driving Powerl. 3.5 3.5 3.5 4.0 W 
Plate Input Power ....... 550 688 825 1000 W 
Plate Dissipation ....... 1705. 178 495.) 2355 
Plate Output Power ...... 380 510 630 765 W 


(A A A NEA AL TTS ARIE EE ESL aE EO ERIS SEI IE I ES SIS LTE RESEND LOST DATED cE AOL EL BOOS A EBD A AR RB Ma 


AUDIO FREQUENCY POWER AMPLIFIER OR 


MODULATOR Class AB, Grid Driven 


(Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (Per Tube) 


PLATE. VOLTAGE i. s,s 2 siete ora tse 4000 
DC SCREEN VOLTAGE .......... 800 
DC PLATE CURRENT....-.....-..- 0.350 
PLATE DISSIPATION 6 a0 se ane ewe « 400 
SCREEN DISSIPATION o)) 22)... es . 35 
GRID DISSIPATIONS:.... £25. 22 ae 10 


TYPICAL OPERATION (Two Tubes) Class AB1 


VOLTS 
VOLTS 


AMPERE 


WATTS 
WATTS 
WATTS 


Plate Voltage... 2. si68 aah 2500 3000 3500 4000 
Screen Voltage......... 750 750 750 750 
Grid Voltage '/4........ -130 -137 -145 -150 
Zero-Signal Plate Current .. 190 160 140 120 
Max. Signal Plate Current.. 635 635 610 585 
Zero-Signal Screen Current . 0 0 0 0 
Max. Signal Screen Currentl. 28 26 32 40 
Peak af Grid Voltage2,.... 130 137 145 150 
Peak Driving Power3..... 0 0 0 0 
Max Signal Plate 

Dissipation? ......... 370 400 400 400 


Plate Output Power ...... 850 1100 1330 1540 W 
Load Resistance 
iplatesto‘plate!” « 2 ....... 6800 890011,500 14,0000 


TYPICAL OPERATION (Two Tubes) Class AB2 


PlatesVoltages a1. tole 2500 3000 3500 4000 Vdc 
Screen) Voltage. 5 a ace 500 500 500 500 Vdc 
Grid Voltage1/4........ -75 -80 -85 -90 Vdc 
Zero-Signal Plate Current . 190 160 140 120 mAdc 
Max. Signal Plate Current . 700 700 700 638 mAdc 
Zero-Signal Screen Current 0 0) 0 0 mAdc 
Max. Signal Screen Current 50 40 38 32 mAdc 
Peak af Grid Voltage2.... 133° 1405 145" 140Ry, 
Peak Driving Power3 .... 8:65 9.07102 > 9 7.08 W 
Max. Signal Plate 

Dissipation? ........ 320 363 400 400 W 
Plate Output Power ..... 11105 1375.1650, 17500W 
Load Resistance 

(plate to plate)....... 7200 910010,800 14,0002. 
1. Approximate value. 
2. Per tube. 
3. Nominal drive power is one-half peak power. 
4. Adjust to give stated zero-signal plate current. 
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correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Currenvat).UiVolts.....01.. «te8s os 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


Interelectrode Capacitances I(grounded filament connection): 


TOD ieee seemed cntaianon LP EEL TR TE Oe 
CUED U basa etirte eu istkra chien sicoks Cok siun adeited 5 bavalts 


BB CGU DECK sects sence Keen rence eee 


1. In Shielded Fixture. 


Min Max. 
eee se ne 33 iG gel 3. ee Lae 
Be PA to SLeacucaice tes 10.7. 14.5 pF 


APPLICATION 


MECHANICAL 

MOUNTING - The 4-400A must be mounted 
vertically, base up or down. The socket must be 
constructed so as to allow an unimpeded flow of 
air through the holes in the base of the tube and 
must also provide clearance for the glass tip-off 
which extends from the center of the base. The 
metal tube-base shell should be grounded by 
means of suitable spring fingers. The above 
requirements are met by the EIMAC SK-400 
and SK-410 Air-System Sockets. A flexible con- 
necting strap should be provided between the 
EIMAC HR-6 cooler on the plate terminal and the 
extemal plate circuit. The tube must be protected 
from severe vibration and shock. 

COOLING - Adequate forced-air cooling must 
be provided to maintain the base seals at a 
temperature below 200°C, and the plate seal at 
a temperature below 225°C. 

When the EIMAC SK-400 or SK-410 Air-System 
Socket is used, a minimum air flow of 14 cubic 
feet per minute at a static pressure of 0.25 inches 
of water or less, as measured in the socket or 
plenum chamber at sea level, is required to pro- 
vide adequate cooling under all conditions of 
operation. Seal temperature limitations may re- 
quire that cooling air be supplied to the tube 
even when the filament alone is on during stand- 
by periods. 

In the event an Air-System Socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead. 


4 


Tube temperatures may be measured with 
a temperature sensitive paint, spray or crayon, 
such as manufactured by Tempil Division, Big 
Three Industrial Gas & Equipment Co., Hamilton 
Blvd., So. Plainfield, N.J. 07080. 


ELECTRICAL 


FILAMENT VOLTAGE - For maximum tube life 
the filament voltage, as measured directly at the 
filament pins, should be the rated voltage of 5.0 
volts. Variations in filament voltage must be 
kept within the range from 4.75 to 5.25 volts. 


BIAS VOLTAGE - The dc bias voltage for the 
4-400A should not exceed 500 volts. If grid re- 
sistor bias is used, suitable means must be pro- 
vided to prevent excessive plate or screen dis- 
sipation in the event of loss of excitation, and 
the grid resistor should be made adjustable to 
facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. In 
operation above 50 MHz, it is advisable to keep 
the bias voltage as low as is practicable. 


SCREEN VOLTAGE - The de screen voltage for 
the 4-400A should not exceed 800 volts. The 
screen voltages shown under Typical Operation 
are representative voltages for the type of oper- 
ation involved. 


PLATE VOLTAGE - The plate-supply voltage 
for the 4-400A should not exceed 4000 volts in 


CW and audio applications. In plate-modulated 
telephony service the dc plate-supply voltage 
should not exceed 3200 volts, except below 30 
MHz, intermittent service, where 4000 volts may 
be used. 


GRID DISSIPATION - Grid dissipation for the 
4-400A should not be allowed to exceed 10 
watts. Grid dissipation may be calculated from 
the following expression: 
Pg= €gkxIc¢ 
where Pg = Grid dissipation 
gk = Peak positive grid to cathode voltage, 
and 
Ic =dce grid current 
€cmp may be measured by means of a suitable 
peak voltmeter connected between filament and 
grid. 


SCREEN DISSIPATION - The power dissipated 
by the screen of the 4-400A must not exceed 35 
watts. Screen dissipation is likely to rise to ex- 
cessive values when the plate voltage, bias volt- 
age or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa- 
tion to 35 watts in event of circuit failure. 


PLATE DISSIPATION - Under normal operating 
conditions, the plate dissipation of the 4-400A 
should not be allowed to exceed 400 watts. The 
anode of the 4-400A operates at a visibly red 
color at its maximum rated dissipation of 400 
watts. 


In plate modulated amplifier applications, 
the maximum allowable carrier-condition plate 
dissipation is 270 watts. The plate dissipation 
will rise to 400 watts under 100% sinusoidal 
modulation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 


4-400A bat. — 


PULSE SERVICE - For pulse service, the 
EIMAC 4PR400A should be used. 


MULTIPLE OPERATION - To obtain maxinum 
power output with minimum distortion from tubes 
operated in multiple, it is desirable to adjust 
individual screen or grid bias voltages so that 
the peak plate current for each tube is equal at 
the crest of the exciting voltage. Under these 
conditions, individual dc plate currents will be 
approximately equal for full input signal for 
class AB] operation. 


CAUTION - GLASS IMPLOSION - The EIMAC 
4-400A is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth- 
ing, and leather gloves are recommended for 
protection. 


CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4-400A can be deadly, so the equipment 
must be designed properly and operating precau- 
tions must be followed. Design equipment so that 
no one can come in contact with high voltages. All 
equipment must include safety enclosures for 
high voltage circuits and terminals, with interlock 
switches to open the primary circuits of the 
power supply and to discharge high voltage cap- 
acitors whenever access doors are opened. In- 
terlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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DIMENSIONAL DATA 


INCHES 
an | Max 
[aA | 5.875 16.375 | -- |(149.23 [i693 | —- | 


Pa -- [3.563] -—— [s050 | ——_ 
a Pali | eres 
(30.18 [42.88 | ——_ 


Ps.e9 | 9.27 | —— | 
ress eel 
A Ec | 


C) NOTES: 
15 AIR HOLES |. REF DIMENSIONS ARE FOR INFO. 
EQUALLY SPACED ONLY & ARE NOT REQUIRED FOR 


INSPECTION PURPOSES. 


5 AIR HOLES 


BOTTOM VIEW 


NOTE: 
Base pins T and tubulation K are so alined that they can be freely inserted in a gage % inch (6.35 mm) thick with 
hole diameters of .204 (5.18 mm) and .500 (12.70 mm), respectively, located on the true centers by the given dimen- 
sions S, U, V. 
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6775 
4-400C 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 6775/4-400C is a compact, ruggedly constructed, broadcast- 
quality tetrode having a maximum plate dissipation rating of 400 watts. 
It is intended for use as an amplifier, oscillator, or modulator. The low 
grid-plate capacitance of this tetrode coupled with its low driving-power 
requirement allows considerable simplification of the associated circuit 
and driver stage. 

The 6775/4-400C is cooled by radiation from the plate and by circula- 
tion of forced-air through the base, around the envelope, and over the plate 
seal. Cooling can be greatly simplified by using an EIMAC SK-400 Series 
Air-System Socket, and its accompanying glass chimney. This socket is 
designed to maintain the correct balance of cooling air between the com- 
ponent parts of the tube.! 

The 6775/4-400C is especially recommended for applications where long 
life and consistent performance are of prime consideration. 2 


GENERAL CHARACTERISTICS? 


ELECTRICAL 
Filament: Thoriated Tungsten 
#7) ONES fo no 55 8 A ae BE ts sors irr ane pS a Are iy St ea 5: Ol Ot 208i 
MITTEN Tra Led. UFVOL Sao oe ng eee ee a ere ers, Ce ee rena te a 14.7 A 
Transconductance (Average): 
pee DORA wc ore UULV Ol LSmmemeeen snr eter ee aor erm ren meee 4000 »mhos 
Amplification Factor (Average): 
CiTICELO MO CTE EN aia etme ries eee coer aC tM PL a ies eee eile oe ele Bas al 
Direct Interelectrode Capacitances (grounded filament) 
CSU or il A A A Le Sa oA Js to pa eR ey Rcd Se rer 12 pu 
OTL ty easy ean re ers a APO) Oo baltney AR MHI crs Bc, Arne panera etn eeeeere Ak 4.7 pF 
CAG. 6 hie A Grhaa cai OES Binoate So OF Ce Eee eee eS 0x12 9p 
Frequency of Maximum Rating: 
CUM oe Such hich eg tice Reeth ty eck Pe tas Gui yr ae oe 110 MHz 


1. Guarantee applies only when the 4-400C is used as specified with adequate cooling air in the SK-400 or SK-410 
Air-System Socket and associated chimney, or equivalents. 


2. See FILAMENT VOLTAGE section for recommended operating conditions when long life and consistent performance 
are of prime concern. 

3. Characteristics and operating values are based on performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


4. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


(Effective 4-1-71) © by Varian Printed in U.S.A. 
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MECHANICAL 


Maximum Overall Dimensions: 

LFCNOtecemewed: se tet cue Octet Ree MeN Me Cogn ee rare Uiee seit sok crore tse eda eas yey ele 6.375 in; 161.93 mm 

Dianietel mera Meare tarce Pere amen he cetc ey peste: sees cyer ene toe re rier one 3.563 in; 90.50 mm 
NGTAWatolltmemracd: Cette eres <. so eeu en eee pate, (pens, sre pese elses tee susueremetrs 9.00z; 255 gm 
OOECAtT ee OSILION estWetenes sce 'sveigars tet oak isteate nna i lsenie cls opens sme ence mene see kee eek a ALUN) 
Maximum Operating Temperature: 

Fd ELONTCE Ee ee ee Se Tar error a ee se cue OG PAGO 

BaSeascals Si vhece cketscnts Sa sce is sue ere thes Sreaet stele. oLeceerers .eterene tenet ceCe men cmp t em nme? URE 
Cis As 555 b0 oa OOOO UC oOo Oo peer ob ne oo Oho OEE Gyn aie (elec eEP 
BEN Dato OOO eee a Coke OMA nn ph cob omomscc — spacel Saya 
Recommen GedisOCkebs sok coe te cs m0) else chs see Warten gee waren om. heroes eee eee ly LMA mo 4 Un series 
Recommended; Chimneygrsvortr...c.. seersae spate Feoeeeustaceasn eke eee ee ee eee IMAGES =4 00) 
Recommended Heat-Dissipating Connectors: 

EL CESS a Sere et Ged Ome oo ret OS Coto oh MG OOM OHS ts wn ES 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 75 MHz) 
GRID DRIVEN Class AB, Grid Driven, Peak Envelope or Modulation 
Class AB Crest Conditions 
Plate: Voltage sorters iarer ne esa aone 3000 Vdc 
ABSOLUTE MAXIMUM RATINGS ScreentV 0ltage ear. vey sv eee eee 750 Vde 
GridtVoltagesl seen, cucan aie eee eee ae -130 Vdc 
DC PLATE VOLTAGE ..........-. 4000 VOLTS Zero-Signal Plate: Currents mor see aets cae 80 mAdc 
A 800 VOLTS Single=lonesplaterCUrrentasmmessc on anemone 290 mAdc 
DC SCREEN VOLTAGE». .- +--+. ee Single-Tone Screen Current2........... 13. mAdc 
DC PLATE CURRENT .......-.-- 0.350 AMPERE Usetully Outputs Power y a. wucw acres ts eer eee 470 w 
PLATE DISSIPATION Wemvent gers vec ste? 400 WATTS Resonant Load Impedance............. 5000 2 
SCREEN DISSIPATION .........- 35 WATTS 1. Adjust to specified zero-signal dc plate current. 


EO IISSUPMION sascasocadqaae 10 WATTS Da Approximate value. 
eee ggg. 


RADIO FREQUENCY POWER AMPLIFIER OR Peak rf Grid Voltagel....... 300 320 320 


v 
OSCILLATOR |Class C Telegraphy or FM Telephony Grid Dissipatione mkeaee.: 1.8 ie) 1.8 W 
(Key-Down Conditions) Calculated Driving Power2... 5.4 6.1 5.8 W 
Plate Input Power ......... 875 1050 1400 W 
ABSOLUTE MAXIMUM RATINGS RlaterDiSSipatlOnmea ann neiiene 235 250 300 W 
Plate Output Power ........ 640 800 1100 W 
Be: (HENS WAOQEWANGIS 5 obo sh ad0n¢ 4000 VOLTS 
DGISGREENRV OETA GEsrnea en nna nn 600 VOLTS 1. Approximate value. 
DEIEUATEs CURRENmmememsmeten irtten-atite 0.350 AMPERE 2. Driving Power increases with frequency. At 75 MHz dri- 
BEATLES ISSIPATIOIN maemencscmcamcttcms tte 400 WATTS ving power iS approximately 12 watts. 
SCREENEDISS|PATION Means nem smen mane 35 WATTS 
GRIDsDSSIPATJON Ser eeenenaee cn mcneicr 10 WATTS TYPICAL OPERATION (110 MHz, two tubes) 
TYPICAL OPERATION (Frequencies to 75 MHz) PlatesVioltagetres ia. nee are onan a eae 3000 4000 Vdc 
leiden Welheleleta 6 ae 6 oo Bea ong hoe 500 500 Vdc 
Plate Voltage ....... 2500 3000 4000 Vdc Grid) VON BGO 8 icin scutes ie ee ee -170 -170 Vdc 
Screen Voltage ...... 500 500 500 Vdc Plate’ Currenticcd... 5.) meee iat eels 500 540 mAdc 
GrideVoltagemernnsa. ni -200 -220 -220 Vdc Screen Current cee. te ener ee ches cers 34 31 mAdc 
FlatesCurrentaaren anna 350 350 350 mAdc GridiGurientiem meer: aera ne 20 20 mAdc 
Screen Current! ...... 46 46 40 mAdc DOtiving cower tenet oer eee 20 20 W 
Screen Dissipation .... 23 23 20 W Plate Output Powerl............ 1300 1600 W 
rid Current sce fi tar te 18 19 18 mAdc Usefull Output Powers... . 4... « 1160 1440 W 


1. Approximate value 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER-GRID DRIVEN 


(Carrier Conditions) 


ABSOLUTE MAXIMUM RATINGS 


GEA TE. VOLTAGE... sre « cccss 5 wes 3200 
DESOREEN VOLTAGE ..... +. ou 600 
BEGRID VOLTAGE « «cw ose = +m «v0 -500 
BreePtATE- CURRENT... «ss we 0.275 
Peete DISSIPATION]... ....62>-« 270 
SCREEN DISSIPATION2.......... 35 
ERIOIDISSIPATION2: . 2... ca es 10 


Class C Telephony 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


1. Corresponds to 400 watts at 100% sine-wave modu- 


lation. 


TYPICAL OPERATION (Frequencies to 75 MHz, 
Continuous Service) 


6775/4-400C 


MAXIMUM RATINGS (Frequencies to 30 MHz, Intermittent 


Service) 
ABSOLUTE MAXIMUM RATINGS 


DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE 

DC PLATE CURRENT 
PLATE DISSIPATION ! 


GRID DISSIPATION 2 


Shin, aries oe wine ve) (9) (ep, Acalay 6 

Risk bite ls) se be ae ek on ce 
oe ee) we 6 es) ote 6. 6 See ie 
op Wwe @, 6..6)'S, te ie) Seo oe 
Le eum 6 ey eB ieee eyes 


SCREEN DISSIPATION = dee ease 


cca sa 8 & & (ee 6 ee ee, 


2. Average, with or without modulation. 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz, Intermittent 


2500 
500 
-220 
205 
28 
14 
12 
dal 


350 
290 
3.5 


3000 3650 
500 500 
=220a-225 
215— 275 
2655 2a 
V3 ee 
12243 
tile Ae? 


350 350 
290 315 
3.5 4.0 
825 1000 
1S ado 
630 765 


er 


Plate;Voltage. ....5.+.... 2000 2500 3000 Vdc 
Screen voltage. ........ 500 500 500 Vdc 
Br GLAS acs) se se aa -220 -220 -220 Vdc 
latenGUrrent res. «as 6s « 275 275 275 mAdc 
Screen Currentl.: i ..... 30 28 26 mAdc 
Screen Dissipation ...... iS Ase i oaevy 
RAPISE ELON is coe os eo 1279912. 12" mAde 
Gmomoissipation. . .. 6... . ihe het see AY) 
Peak af Screen Voltage ! 

(100% modulation)...... 350 350 350 v 
Peak rf Grid Voltagel..... 290 290 290 v 
Calculated Driving Power1. . Sea eee) EEE 
Plate Input Power ....... 550 688 825 W 
Plate Dissipation ....... WO) ilyAsh iS }ey VK 
Plate Output Power ...... 380 510 630 W 
1. Approximate value. 
AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven 
(Sinusoidal Wave) 
ABSOLUTE MAXIMUM RATINGS (Per Tube) 
DierPEATE VOLTAGE. «. eeactsgr erste a8 4000 VOLTS 
PCI SCREEN JV OLTAGES: cictea ete ot ea- & 800 VOLTS 
Ptr WEA LIRREN | nus, ate pelts foes eel ou 0.350 AMPERE 
PLATE DISSIPATION peatemen cmtriratciei cn sia. 400 WATTS 
SCREEN DISSIPATION ccs. ate etc arhe arcs 35 WATTS 
GRID ISOIPATIONGsaeis crateters oben oir 10 WATTS 
TYPICAL OPERATION (Two Tubes) Class AB1 
Plates V.oltage.e.ceiee moms 2500 3000 3500 4000 Vdc 
Screen Voltage........ 750 750 750 750 Vdc 
Grid Voltage1/4....... -130 -137 -145 -150 Vdc 
Zero-Signal Plate Current . 190 160 140 120 mAdc 
Max.Signal Plate Current . 635 635 610 585 mAdc 
Zero-Signal Screen Current . 0 0 0 0 mAdc 
Max.Signal ScreenCurrent! 28 26 32 40 mAdc 
Peak af Grid Voltage2 ... 130 137 145 150 v 
Peak Driving Power3.... 0) 0 0 Ow 


Service) 
PlateaVoltage sas. cner-m en i 2000 
Screen Voltage........ 500 
GrideVoltagemeseesscmaaaren -220 
Plate; Gurremtec cnet meer) « 275 
Screen Current!........ 30 
Screen Dissipation ... 15 
Grid: Current tic. co. cere es 172 
Grid Dissipation ...... ihe! 
Peak Screen Voltage 

(100% modulation). .... 350 
Peak rf Grid Voltagel. . . 290 
Calculated Driving Power 1 S.5 
Plate Input Power ...... 550 
Plate Dissipation ...... 170 
Plate Output Power ..... 380 
Max Signal Plate 

Dissipation.2-. aes... 370 


o) is) 8) 9: -8 


Plate Output Power 
Load Resistance 
(plate to plate). ...... 


400 


400 400 


TYPICAL OPERATION (Two Tubes) Class AB2 


Plate Voltage 


ScreenhV oltagemmen-n-e-imen 500 
Grid Voltage1/4....... -75 
Zero-Signal Plate Current . 190 
Max.Signal Plate Current. . 700 


Zero-Signal Screen Current. 0 


Max.Signal Screen Current . 50 
Peak af Grid Voltage2... 133 
Peak Driving Power3 .... 8.6 
Max.Signal Plate 
Dissipation2a@.wrsn. . 320 


Plate Output Power 
Load Resistance 
(plate to plate)....... 


Cie eet Oe 


1. Approximate value. 
2. Per Tube. 


500 
-80 
160 
700 
0 
40 
140 
9.0 


363 


2500 3000 3500 4000 


500 
-85 
140 
700 
0 0 
38 
145 
10.2 


500 


400 400 


1110 1375 1650 1750 


3. Nominal drive power is one-half peak power. 
4. Adjust to give stated zero-signal plate current. 


W 


850 1100 1330 1540 W 


6800 8900 11,500 14,000 2 


DRE TS STE a SEES EET SFA A 


7200 9100 10,80014,000 2 
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correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Current at 5.0 volts..... 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


Interelectrode Capacitances 1(grounded filament connection): 


Cin vacye ee 
COULB Sine eee eee 


Copy). 


1. In Shielded Fixture, per EIA Standard RS-191. 


O.,0- 8. @ 6 Ge: ee 078) 6) 6 8 8 8. 8 Oe, 0.0) 6 8 8) 6) 6) 8 6: 


Min. Max. 

Saat tyres Aon ve elfen: oat 42 eee Goa 
10.7 14.5 pF 
ene Cet far Oe oe 4 Ops 
i ree A! jie 


APPLICATION 


MECHANICAL 


MOUNTING - The 4-400C may be operated in 
any position. The socket must be constructed so 
as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also pro- 
vide clearance for the glass tip-off which ex- 
tends from the center of the base. The metal 
tube-base shell should be grounded by means of 
suitable spring fingers. The above requirements 
are met by the EIMAC SK-400 and SK-410 Air- 
System Sockets. A flexible connecting strap 
should be provided between the EIMAC HR-6 
cooler on the plate terminal and the external 
plate circuit. The tube must be protected from 
severe vibration and shock. 


COOLING - Adequate forced-air cooling must 
be provided to maintain the base seals at a 
temperature below 200°C, and the plate seal at 
a temperature below 225°C. 

When the EIMAC SK-400 or SK-410 Air-System 
Socket is used, a minimum air flow of 14 cubic 
feet per minute at a static pressure of 0.25 
inches of water or less, as measured in the 
socket or plenum chamber at sea level, is re- 
quired to provide adequate cooling under all 
conditions of operation. Seal temperature limita- 
tions may require that cooling air be supplied to 
the tube even when the filament alone is on 


during standby periods. 

Tube temperatures may be measured with a 
temperature sensitive paint, spray or crayon, 
such as manufactured by Tempil Division, Big 


Three Industrial Gas & Equipment Co., Hamilton 
Blvd., So. Plainfield, N.J. 07080. 


ELECTRICAL 


FILAMENT VOLTAGE - Filament voltage 
should be measured at the tube base with an 
accurate meter. When operating at the nominal 
voltage, variations of +5% are tolerable and 
should have little effect on electrical perform- 
ance of the tube. However, when very long life 
and consistent performance are factors, voltage 
can often be reduced to a value lower than the 
nominal voltage, but should be regulated and 
held to +1% when this is done. To achieve a 
regulated voltage and still have it adjustable, a 
typical procedure would involve a one-to-one 
regulating transformer, feeding a variable ratio 
transformer (such as a POWERSTAT or a 
VARIAC), which in tum feeds the filament 
transformer. The equipment is first operated 
with nominal filament voltage applied, and when 
stable operation is achieved, the voltage is then 
reduced in small steps (about 0.2 volt at a time) 
until the point is reached where performance of 
the tube is clearly affected. The voltage is then 


raised to a few tenths of a volt above this level 
for operation. Periodically (every 500 to 1000 
hours) this procedure should be repeated and the 
operating value of the filament voltage readjusted 
if necessary. 


BIAS VOLTAGE - The dc bias voltage for the 
4-400C should not exceed 500 volts. If grid re- 
sistor bias is used, suitable means must be pro- 
vided to prevent excessive plate or screen dis- 
Sipation in the event of loss of excitation, and 
the grid resistor should be made adjustable to 
facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above 50 MHz, it is advisable to 
keep the bias voltage as low as is practicable. 


SCREEN VOLTAGE - The dc screen voltage 
for the 4-400C should not exceed 800 volts. The 
screen voltages shown under Typical Operation 
are representative voltages for the type of opera- 
tion involved. 


PLATE VOLTAGE - The plate-supply voltage 
for the 4-400C should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the dc plate-supply voltage 
should not exceed 3200 volts, except below 30 
MHz, intermittent service, where 4000 volts may 
be used. 


GRID DISSIPATION - Grid dissipation for the 
4-400C should not be allowed to exceed 10 
watts. Grid dissipation may be calculated from 
the following expression: 
Pg=egkxIc 

where Pg =Grid dissipation 

@gk = Peak positive grid to cathode volt- 

age, and 
Ic =dce grid current 


SCREEN DISSIPATION - The power dissipated 
by the screen of the 4-400C must not exceed 35 
watts. Screen dissipation is likely to rise to ex- 
cessive values when the plate voltage, bias volt- 
age or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa- 
tion to 35 watts in event of circuit failure. 


PLATE DISSIPATION - Under normal operating 
conditions, the plate dissipation of the 4-400C 
should not be allowed to exceed 400 watts. The 
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anode operates at a visibly red color at its max- 
imum rated dissipation of 400 watts. 

In plate modulated amplifier applications, 
the maximum allowable carrier-condition plate 
dissipation is 270 watts. The plate dissipation 
will rise to 400 watts under 100% sinusoidal 
modulation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 


MULTIPLE OPERATION - To obtain maximum 
power output with minimum distortion from tubes 
operated in multiple, it is desirable to adjust 
individual screen or grid bias voltages so that 
the peak plate current for each tube is equal at 
the crest of the exciting voltage. Under these 
conditions, individual dc plate currents will be 
approximately equal for full input signal for 
class AB1 operation. 


CAUTION-GLASS IMPLOSION - The EIMAC 
4-400C is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth- 
ing, and leather gloves are recommended for 
protection. 


CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4-400C can be deadly, so the equipment 
must be designed properly and operating precau- 
tions must be followed. Design equipment so that 
no one can come in contact with high voltages. 
All equipment must include safety enclosures for 
high voltage circuits and terminals, with inter- 
lock switches to open the primary circuits of the 
power supply and to discharge high voltage cap- 
acitors whenever access doors are opened. In- 
terlock switches must not be bypassed or 
**cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


SPECIAL APPLICATION - If it is desired to 
Operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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DIMENSIONAL DATA 
INCHES 


Twn [wax [REF] 
| A | 5.875 [6.375 | -- | 
fae ap 


15 AIR HOLES |_ REE DIMENSIONS ARE FOR INFO. 
EQUALLY SPACED ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


5 AIR HOLES 


BOTTOM VIEW 
NOTE: 
Base pins T and tubulation K are so alined that they can be freely inserted in a gage % inch (6.35 mm) thick with 
hole diameters of .204 (5.18 mm) and .500 (12.70 mm), respectively, located on the true centers by the given dimen- 


sions S, U, V. 
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RADIAL BEAM 
POWER TETRODE 


The EIMAC 4-500A is a compact, ruggedly constructed, broad- 
cast-quality tetrode having a maximum plate dissipation rating of 
500 watts. It is intended for use as an amplifier, oscillator, or mod- 
ulator. The low grid-plate capacitance of this tetrode coupled with 
its low driving-power requirement allows considerable simplification 
of the associated circuit and driver stage. 

The 4-500A is cooled by radiation from the plate and by circula- 
tion of forced-air through the base, around the envelope, and over 
the plate seal. Cooling can be greatly simplified by using an 
EIMAC SK-400 Series Air-System Socket, and its accompanying 
glass chimney. This socket is designed to maintain the correct 
balance of cooling air between the component parts of the tube. 

The 4-500A is especially recommended for applications where 
long life and consistent performance are of prime consideration. 


GENERAL CHARACTERISTICSL 


ELECTRICAL 
2 Filament: Thoriated Tungsten 
ae er Oe mee Meee te eee MEY Seen 84 5's tgs cua sae ie ie eee = 8 10:02 05 
Repro tc (a 2 1s eee EE Pet, Lites eg ste Gl nu tea ues ste iece es ss 10.2 A 
Amplification Factor (Average): 
ON ORS 2 a RIERA od coun Aaa Si er er re ee ae oe 
Direct Interelectrode Capacitances (grounded filament) 2 
et eee Cree Yara Be tr socks bade atte o ana -e sae nine (oho ens'e ES .0e pi 
COUT way Babe) eee 8 Lose 6-5. 0 ak at nee ee noe eee eee era 3.0 pF 
CLIN WE Ste Seite c toto) Oc mertnaees pac eee oer ST So 0.15 pF 
Frequency of Maximum Rating: 
ME Aca Blade Aa Mic ek eek boar “oe 6 Ae Ae ee ey a 110 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a Special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
MOUNT ss Ghasa i Sitges eee ROE Rs CO oo ee 7.000 in; 177.80 mm 
DSI 3 6 5 <p te RY Rin ih OR AOS Od id aye 3.562 in; 90.47 mm 
SE) WETGING a @ As aGe eB at eae aneneeTe Cee ty ane nea 8..750zZ; 2458 om 
j (Effective 3-10-72) © _ by Varian Printed in U.S.A. 


ee ae es TSE STS. Le TSR Se Ty “lb 
EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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OpetatinosPositionee. . ae see 
Maximum Operating Temperature: 
PlaterSca leaememepel nest sceersce res 
DaSesGenl summers ctvde tere aot ores 
Cel it ommerter foes eter eerste) «) sren ceees 
Base 
RKecommended?socket... <)-).1- -1s tees 
Kecommended Ghinney |. .0-fs-cee 


Recommended Heat-Dissipation Connectors: 


es ® © © 6 © 8 © 0 8 8 © 8 #8 0 8 8 © 8 6 @/ e's 


Vertical, base up or down 


22526 
200°C 
Radiation and forced air 


ole ales) sjcuwaeteaetowepe om got eePemODEC IG Eel 


EIMAC SK-410 
EIMAC SK-426 


Plate e e oe s ° s s . . e . a e e e . e . e . e 7 e e . . & . . e e . e . e e e e e . e e e . . . . . e HR-6 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class AB 1 
eh) WOME ap eo 2500 3000 4000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Screen) Voltage aan annem 750/505 /50RNVae 
Grid Voltaqenit- eae -117 -130 -140 Vde 
BOLEPATE\/ORTAGED wna lle eck 4000 VOLTS Zero-Signal Plate Current .. 150 100 80 mAdc 
: 1000 : One-Tone Plate Current 338 320 322 mAdc 
DC SCREEN VOLTAGE .......-.-: VOLTS Two-Tone Plate Current 254 225 215 mAdc 
OG HUSUNI soaseaedb oc 0.450 AMPERE Zero-Sig. Screen Current 2. P O (6) 6) mAdc 
LAV TS IDKSSIPNIMKOIN) Game Gogo ome 500 WATTS One-Tone Screen Current2 oe 38 36 32 mAdc 
SCREEN DISSIPATION .....-.---- 35 WATTS Two-Tone Screen Current?.. 12 10 8 mAdc 
GRIDEDESSI PATH © Nieeeet nnn ima 12 WATTS Peak rf Grid Voltage 2 rer vemos OS iG aun 2 OMEN 
Plate Dissipation ....... 418 427 500 W 
1. Adjust for specified zero-signal plate current. One-Tone Plate Output Power 427 533 773 W 
Manone ick peeaoene peerless .. 3700 4800 6500 2 
roducts 
3. The Teoria ete crabs hee are Se Srtigerirte ee Ft 33-33-29 dB 
ence against one tone of a two equa one Signal. 5th Order PP pri as.§ Peat es” 2 -38 -35 -34 dB 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 75 MHz) 
OSCILLATOR (Class C Telegraphy or FM Telephony - 
Key Down Conditions) Plate Voltage ......... 2500 3000 3800 Vdc 
ABSOLUTE MAXIMUM RATINGS: pes WAOEIS[sy oe 6 Got 500 500 500 Vdc 
Grid ol tagemiecenennennrne -265 -270 -280 Vdc 
DG PEATERNO ETA G Eg nen a non semen 4000 VOLTS Plate | Currenta ene 402 428 445 mAdc 
DOSCREEN VOLTAGE s.0 ei ee 600 VOLTS Screen Current!,,....... 34 48 49 mAdc 
D@EEREATEIGURRENIimeaemtien ncn nner 0.450 AMPERE Peak rf Grid Voltagel. ... . 365 380 390 v 
PEATE DISSIPATIONG@EE ar ree: 500 WATTS ny Meeaeso 6.6 8.4 9.0 W 
SCREEN DISSIEA TION semen ee cane: 35 WATTS Saat eae 
GRID! DISSIPATION eae te ereeenne: 12 WATTS Plates Input Powers <i) 100 Zoo Coe 
Plate Dissipation ....... 360 395 420 W 
1. Approximate value. Meter vo Plate Output Power ...... 645 890 1265 W 
2. Driving power increases with frequency. Values Reconant Load Impedance n s82620820708404010 


shown are calculated or measured at Low Frequency. 


areca cacaacaaacaacaaacccmaammmmaaaals 


PLATE MODULATED RADIO FREQUENCY 
POWER AMPLIFIER- GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


HC PLATE VOLTAGE ae ee eee 3200 
Dt SCAEEN VOLTAGE. «2 eee 600 
OC GRID: VOLTAGE. os eee -500 
DG: PLATE CURRENTe is. gue (eo eae 0.35 
PEATE DISSIPATION: tonne aueern eee. 335 
SCREEN DISSIPATION2. ........-. 35 
GRID: DISSIPATION Ze wos.) eee 12 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


1. Corresponds to 500 watts at 100% sine-wave modu- 


lation. 
Average, with or without modulation. 
Approximate value. 


WN 


shown are calculated for low frequency. 


Driving power increases with frequency, Values 


TYPICAL OPERATION (Frequencies to 30 MHz) 
(Continuous Service) 


RlatewV Oltage airmen aera es 2700 3200 
Screens VOltagerrnemen arm eleanor 500 500 
GridiVoltagewenersats:n-e-w eres -280 -300 
Rlate? Gurrenteeperass. een -aemr ne: SOOMCo 
Screen’ Current oa ut nee - eee 30 40 
Grid:Cucrents24. 40 tees ees (WA TS 
Peak af Screen Voltage3 

(100% modulation)........ 500 500 
Peak rf Grid Voltage3 ....... 360 380 
Calculated Driving Power4. .... 4:3 eo. 
PlateulnputspOWChe muses n arn ne 915 1075 
RlatesDiSSi pation keane onan. 245 245 
PlarerOutputeOWe Gareesce armenia. 670 830 
Resonant Load Impedance ..... 3610 4390 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven, Sinusoidal Wave 


ABSOLUTE MAXIMUM RATINGS (Per Tube) 


DC THLAVIE WOLVNGIS 6 605 5 0 gto Oo eG 4000 VOLTS 
DGeSGREEN VOLIAGE ur. cnecats! spt « 1000 VOLTS 
Om EATESGURRENT® ener. et 3 ser en el 0.450 AMPERE 
NEE DISSIPATION Geen seecue cls eens 500 WATTS 
SCHEENEOISSIPA TION gem eee a) eye 35 WATTS 


GIRO: DISS URZNUOINE B89 55 69 9 Go oe 12 WATTS 


1. Approximate value. 
2. Per tube. 
3. Adjust to give stated zero-signal plate current. 
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TYPICAL OPERATION (Two Tubes - Class AB,) 


PlatewV.oltagemeen-aeseene cm sree 3000 3800 Vdc 
Screens Olitageracme enc omen mene are 750 750 Vdc 
Grid Voltage|7 3, tee -138 -150 Vdc 
Zero-Signal Plate Current ..... 200 150 mAdc 
Max. Signal Plate Current..... 735 715 mAdc 
Zero-Signal Screen Current .... 0) 0 mAdc 
Max. Signal Screen Current! ... 16 16 mAdc 
Max. Signal Grid Current ..... 0 0 mAdc 
Peak af Grid Voltage2 ....... 123 135 v 
Peak Driving Power ........ 0 O w 
Max. Signal Plate Dissipation . . 480 500 W 
Plate Output Power ........ 1240 1720 W 


Load Resistance (tube-to-tube). . 7800 10500 2 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and Screen current. The grid 


and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Current at 10.0 volts 


6 6 in ow Dene fe 60a) 6 © 46. « 0 6 @ G28 6 & © 8: © & © 8 © © « @ © 


Min. Max. 
Oe fos eh 2 a4 


Interelectrode Capacitances '(grounded filament connection): 


OED 5, ae gata epi, sound Pee ee ei, Sk ce 


1. In Shielded Fixture, per EIA Standard RS-191. 


13.0 17.0 pF 
4.0 6.0 pF 
0.20 pF 


APPLICATION 


MECHANICAL 


MOUNTING - The 4-500A must be mounted 
vertically. The socket must be constructed so as 
to allow an unimpeded flow of air through the 
holes in the base of the tube and must also pro- 
vide clearance for the glass tip-off which ex- 
tends from the center of the base. The metal 
tube-base shell should be grounded by means of 
suitable spring fingers. The above requirements 
are met by the EIMAC SK-410 Air-System Socket. 
A flexible connecting strap should be provided 
between the EIMAC HR-6 cooler on the plate 
terminal and the external plate circuit. The tube 


must be protected from severe vibration and 
shock. 


COOLING - Adequate forced-air cooling must 
be provided to maintain the base seals at a 
temperature below 200°C, and the plate seal at 
a temperature below 225°C. 


When the EIMAC SK-410 Socket and SK-426 
Chimney are used, a minimum air flow of 14 cubic 
feet per minute at a static pressure of 0.25 
inches of water or less, as measured in the 
socket or plenum chamber at sea level, is re- 
quired to provide adequate cooling under all 
conditions of operation. Seal temperature limita- 
tions may require that cooling air be supplied to 
the tube even when the filament alone is on 
during standby periods. 

Tube temperatures may be measured with a 
temperature sensitive paint, Spray or crayon, 
such as manufactured by Tempil Division, Big 
Three Industrial Gas & Equipment Co., Hamilton 
Blvd., So. Plainfield, N.J. 07080. 


ELECTRICAL 
FILAMENT VOLTAGE - Filament voltage 


should be measured at the tube base with an 
accurate meter. When operating at the nominal 


ise) 
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voltage, variations of +5% are tolerable and 
should have little effect on electrical perform- 
ance of the tube. However, when very long life 
and consistent performance are factors, voltage 
can often be reduced to a value lower than the 
nominal voltage, but should be regulated and 
held to +1% when this is done. To achieve a 
regulated voltage and still have it adjustable, a 
typical procedure would involve a one-to-one 
regulating transformer, feeding a variable ratio 
transformer (Such as a POWERSTAT or a 
VARIAC), which in turn feeds the filament 
transformer. The equipment is first operated 
with nominal filament voltage applied, and when 
stable operation is achieved, the voltage is then 
reduced in small steps (about 0.2 volt at a time) 
until the point is reached where performance of 
the tube is clearly affected. The voltage is then 
raised to a few tenths of a volt above this level 
for operation. Periodically (every 500 to 1000 
hours) this procedure should be repeated and the 
operating value of the filament voltage readjusted 
if necessary. 


BIAS VOLTAGE - The dc bias voltage for the 
4-500A should not exceed 500 volts. If grid re- 
sistor bias is used, suitable means must be pro- 
vided to prevent excessive plate or screen dis- 
Sipation in the event of loss of excitation, and 
the grid resistor should be made adjustable to 
facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above 50 MHz, it is advisable to 
keep the bias voltage as low as is practicable. 


SCREEN VOLTAGE - The dc screen voltage 
for the 4-500A should not exceed 1000 volts. The 
screen voltages shown under Typical Operation 
are representative voltages for the type of opera- 
tion involved. 


PLATE VOLTAGE - The plate-supply voltage 
for the 4-500A should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the dc plate-supply voltage 
should not exceed 3200 volts, except below 30 
MHz, intermittent service, where 4000 volts may 
be used. 


GRID DISSIPATION - Grid dissipation for the 
4-500A should not be allowed to exceed 12 
watts. Grid dissipation may be calculated from 
the following expression: 


Pg=egkxIc 
where Pg=Grid dissipation 
€gk = Peak positive grid to cathode voltage, 
and 
Ic=dc grid current 


SCREEN DISSIPATION - The power dissipated 
by the screen of the 4-500A must not exceed 35 
watts. Screen dissipation is likely to rise to ex- 
cessive values when the plate voltage, bias volt- 
age or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa- 
tion to 35 watts in event of circuit failure. 


PLATE DISSIPATION - Under normal operating 
conditions, the plate dissipation of the 4-500A 
should not be allowed to exceed 500 watts. The 
anode operates at a visibly red color at its max- 
imum rated dissipation of 500 watts. 

In plate modulated amplifier applications, 
the maximum allowable carrier-condition plate 
dissipation is 335 watts. The plate dissipation 
will rise to 500 watts under 100% sinusoidal 
modulation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 


MULTIPLE OPERATION - To obtain maximum 
power output with minimum distortion from tubes 
operated in multiple, it is desirable to adjust 
individual screen or grid bias voltages so that 
the peak plate current for each tube is equal at 
the crest of the exciting voltage. Under these 
conditions, individual dc plate currents will be 
approximately equal for full input signal for 
class AB 1 operation. 


CAUTION-GLASS IMPLOSION - The EIMAC 
4-500A is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth- 
ing, and leather gloves are recommended for 
protection. 


CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4-500A can be deadly, so the equipment 
must be designed properly and operating precau- 
tions must be followed. Design equipment so that 


no one can come in contact with high voltages. 
All equipment must include safety enclosures for 
high voltage circuits and terminals, with inter- 
lock switches to open the primary circuits of the 
power supply and to discharge high voltage cap- 
acitors whenever access doors are opened. In- 
terlock switches must not be bypassed or 
‘‘cheated’”’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


iMieRELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
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all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a_ period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values 
are highly significant in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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(M) iS AIR HOLES EQUALLY SPACED 


(T)5 PINS (SEE NOTE 1) 


(P)S AIR HOLES 


(SEE NOTE 1!) 


NOTES: 

|. BASE PINS (1) @ TUBULATION 
(K) ARE SO ALIGNED THAT 
THEY CAN BE FREELY IN- 
SERTED INTO A GAUGE 1/4 
THICK WITH HOLE DIA'S OF 
.204 & .500 RESPECTIVELY 
LOCATED ON THE TRUE 
CENTERS BY THE GIVEN 
DIMENSIONS (V),@) & (8). 
_REF, DIM‘S ARE FOR INFO. 
ONLY @ ARE NOT REQ'D 
FOR INSPECTION PURPOSES. 
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The Eimac 8166/4-1000A is a radial-beam tetrode with a maximum plate dissi- 
pation rating of 1000 watts. Intended for use as an amplifier, oscillator, or modulator, 
the 8166/4-1000A is capable of efficient operation well into the VHF range. 


In FM broadcast service on 110 Megacycles, two 8166/4-1000A tetrodes will 
deliver a useful output power of over 5000 watts. 

Operating under class AB, modulator conditions with less than 10 watts of peak 
driving power, two of these tubes will deliver 3900 watts of output power. 

In class AB,, a pair of 8166/4-1000A tetrodes will deliver 3800 watts of output 
power. 

Cooling of the tube is accomplished by radiation from the plate and by circula- 
tion of forced-air through the base and around the envelope. Cooling can be simpli- 
fied through the use of the Eimac SK-500 Air-System Socket. 


GENERAL CHARACTERISTICS 
ELECTRICAL Min. Nom. Max. 


Filament: Thoriated tungsten 
Voltage - - - - - - - a - - sah d:5 volts 
Current : . - . - . - - = 20.0 22.7. amperes 
Amplification Factor (Grid to Screen) - - - - - 6.1 Ta 
Direct Interelectrode Capacitances: { 
Grid-Plate - - - - - : - - - - - =70-35 uuf 
Input - - - - - - - - - 5 RYO 32.4 uuf 
Output - - - - - - - - - 6.8 9.4 uuf 
Transconductance (Ipb—=300 ma) -~— - - - - - - 10,000 umhos 
Highest Frequency for Maximum Ratings - - - . - : - - 110 mc 


MECHANICAL 


Base - - - - - - - - - - - - - - - - - - 
Basing - - - = - : = : = : x : : : : : 


Recommended Socket - = = - 4 - = = 2 : u é. “ Z - Eimac 


Operating Position - - - = - 7 = : 2 2 s : : . 2 
Cooling - - - - 
Recommended Heat-Dissipating Connector: . 

Plate - - - - - - : : - . 7 - 2 : : E 
Maximum Over-all Dimensions: 

Length - - - : - 2 . s Bs = 2 3 x z : 

Diameter - - - - = - - = - c =~ : < = . 
Net Weight (tube only) - - - = z : = : : é 5 2 : f 
Shipping Weight - = - : 2 : 3 2 : 2 = B i : 

tin Shielded Fixture 


8166 
4-1000A 


RADIAL-BEAM 
POWER TETRODE 


® 
MODULATOR 
OSCILATOR 
AMPLIFIER 


5-pin metal shell 
- See drawing 


SK-500 Air-System Socket 


~ Vertical, base down or up 


. Radia 


tion and forced air 
-  Eimac HR-8 


- 9.63 inches 
- 5.25 inches 
- 1.5 pounds 
: 12 pounds 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions 
of grid bias and screen voltage. It will be found that if this procedure is followed there will be little variation in output power between tubes 


even though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, 
it is necessary to make the resistor adjustable to control plate current. 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 
MAXIMUM RATINGS (Key-down conditions, per tube to 110 Mc.) 


D-C PLATE VOLTAGE - - = = = = < - - - 6000 MAX. VOLTS 

D-C SCREEN VOLTAGE - A = a 2 Fi = i = - : - 1000 MAX. VOLTS 

D-C GRID VOLTAGE ~ 2 = : < E “i - ~ : ~ - —500 MAX. VOLTS 

D-C PLATE CURRENT - - = < a . = 2 = - - - 700 MAX. MA 

PLATE DISSIPATION - - 4 = = : ~ = - 2 - - 1000 MAX. WATTS 

SCREEN DISSIPATION - “ = 2 s = “ Z < : - - 75 MAX. WATTS 

GRID DISSIPATION” - = = 2 = 2 j = “ - - - = 25 MAX. WATTS 
TYPICAL OPERATION (Frequencies below 110 Mc., one tube) TYPICAL OPERATION (110 Mc., two tubes, push-pull) 
D-C Plate Voltage - - - - 3000 4000 5000 6000 volts D-C Plate Voltage - - - - - 4000 5000 6000 volts 
D-C Screen Voltage - - - - 500 500 500 500 volts D-C Screen Voltage - - - - - 450 500 500 volts 
D-C Grid Voltage - - - - —150 —150 —200 -—200 volts D-C Grid Voltage - - - - - —150 —160 —I180 volts 
D-C Plate Current - - - - 700 700 700 700 ma D-C Plate Current - - - - - 1.15 1.25 1.25 amps 
D-C Screen Current - - - - 146 137 147 140 ma D-C Screen Current - - - - - 280 240 250 ma 
D-C Grid Current - . . : 38 39 45 42 ma D-C Grid Current’ - - - - - 80 80 100 ma 
Screen Dissipation - - - - 73 69 73 70 watts Screen Dissipation (per tube) - - 63 60 63 watts 
Grid Dissipation - - - - 5 6 7 6 watts Driving Power (approx.) - - - 350 400 400 watts 
Peak R-F Grid Input Voltage Plate Input Power - - - - 4600 6250 7500 watts 

(approx.) - - - - 290 290 355 350 volts Plate Dissipation (per tube) - - - 650 850 900 watts 

Driving Power (approx.)* 11 12 16 15 watts Useful Output Power - - - 3000 4200 5200 watts 


Plate Input Power - - 
Plate Dissipation - . 


- 2100 2800 3500 4200 watts 


These 110 Mc. typical performance 


figures were obtained by direct 


Plate Output Power - - 1430 2100 2810 3400 watts measurement in operating equipment. The output power is useful power 
*Apparent driving power requirements increase above 30 Mc. At 110 measured in a load circuit. The driving power is that taken by the 
Mc. the driver should be capable of supplying 200 watts per tube to tube and a practical resonant circuit. In many cases with further refine- 


take care of feed-through, circuit losses, and radiation. 


(Effective 7-1-62) Copyright 1959 by Eitel-McCullough, Inc. 


ment and improved techniques, better performance might be obtained. 
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PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 

Class-C Telephony (Carrier Conditions) 
MAXIMUM RATINGS (Per tube to 110 Mc.) 


D-C PLATE VOLTAGE - - - 5000 MAX. VOLTSt 
D-C SCREEN VOLTAGE - . - 1000 MAX. VOLTS 
D-C GRID VOLTAGE - . - —500 MAX. VOLTS 
D-C PLATE CURRENT - - - 600 MAX. MA 

PLATE DISSIPATION : - - 670 MAX. WATTS 
SCREEN DISSIPATION - - - 75 MAX. WATTS 
GRID DISSIPATION - - - 25 MAX. WATTS 


$5500 Max. volts below 30 Mc. 


TYPICAL OPERATION (Frequencies below 110 Mc., one tube) 


D-C Plate Voltage - - - - 3000 4000 5000 5500* volts 
D-C Screen Voltage - - - - 500 500 500 500 volts 
D-C Grid Voltage - - - - —200 —200 200 —200 volts 
D-C Plate Current - - - - 600  . 600 600 600 ma 
D-C Screen Current - - - - 145 132 130 105 ma 
D-C Grid Current - - - - 36 33 33 28 ma 
Screen Dissipation - - - - 72 66 65 52 watts 
Grid Dissipation - - - 5 4 4 3 watts 
Peak A.F. Screen Voltage 

(100% modulation) - - - 250 250 250. 250 volts 
Peak R-F Grid Input MeL - - 340 335 335 325 volts 
Driving Power** - - 12 11 11 9 watts 
Plate Input Power - - - - 1800 2400 3000 3300 watts 
Plate Dissipation - - - - 410 490 560 670 watts 
Plate Output Power - - - = 1390 1910 2440 2630 watts 


*5500 volt operation may be used below 30 Mc only. 

**Apparent driving power requirements increase above 30 Mc. At 110 
Mc. the driver should be capable of supplying 200 watts per tube 
to take care of feed-through, circuit losses, and radiation. 


AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR 


Class AB 
MAXIMUM RATINGS (Per Tube) 
D-C PLATE VOLTAGE : é : - 
D-C SCREEN VOLTAGE - = i 
MAX-SIGNAL D-C PLATE CURRENT E 5 
PLATE DISSIPATION - = = : p : 
SCREEN DISSIPATION : S : p s 


TYPICAL OPERATION 


Class AB, (Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - = 4000 5000 6000 volts 
D-C Screen Voltage - - - - 1000 1000 1000 volts 
D-C Grid Voltage (approx.)* - - —115 —125 —135 volts 
Zero-Signal D-C Plate Current = -« 300 240 200 ma 

Max-Signal D-C Plate Current =a = 1.05 1.00 0.95 amps 
Zero-Signal D-C Screen Current - - 0 0 0 ma 

Max-Signal D-C Screen Current Soh ie 60 60 64 ma 

Effective Load, Plate-to-Plate - - 7000 10,000 14,000 ohms 
Peak A-F Grid Input reltage ‘eet tube) 115 125 135 volts 
Driving Power - 0 0 0 watts 
Max-Signal Plate Dissipation (per habe! 930 950 930 watts 
Max-Signal Plate Output Power - - 2340 3100 3840 watts 


*Adjust to give stated zero-signal plate current. The D-C resistance in 
series with the control grid of each tube should not exceed 250,000 
ohms. 


6000 MAX. VOLTS 
1000 MAX. VOLTS 
700 MAX. MA 
1000 MAX. WATTS 
75 MAX. WATTS 


TYPICAL OPERATION 


Class AB, (Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - - - 4000 5000 6000 volts 
D-C Screen Voltage - - - - - 500 500 500 volts 
D-C Grid Voltage (approx.)* - - - —60 —70 —75 volts 
Zero-Signal D-C Plate Current - - 300 200 150 ma 
Max-Signal D-C Plate Current - - 1.20 1.10 .95 amps 
Zero-Signal D-C Screen Current - - 0 0 0 ma 
Max-Signal D-C Screen Current - - 95 90 65 ma 
Effective Load, Plate-to-Plate 7000 11,000 15,000 ohms 
Peak A-F Grid. Input Voltage (per fube)e 140 145 130 volts 
Max-Signal Peak Driving Power - - 11.0 11.0 9.4 watts 
Max-Signal amine! ping Power 

(approx.) - 5.5 5.5 4.7 watts 
Max-Signal Plate ‘Dissipation (per tube) - 900 850 900 watts 
Max-Signal Plate Output Power - 3000 3800 3900 watts 


*Adjust to give stated zero-signal plate current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION, "' POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATON AND RECOMMENDATIONS 


APPLICATION 


MECHANICAL 


Mounting—The 4-1000A must be operated vertically. 
The base may be down or up. The recommended socket 
for this tube is the SK-500 Air-System Socket. 


Cooling—Adequate forced-air cooling must be pro- 
vided to maintain the base seal temperatures below 
150°C and the plate seal temperature below 200°C. 
Cooling is simplified by the use of the Eimac SK-500 
Air System Socket, and its SK-506 Air Chimney, which 
control the flow of air around the tube. 

When the Eimac SK-500 Air-System Socket is used, 
the following flow rates apply to sea level operation, 
with an ambient temperature of 25°C for the operat- 
ing conditions described: 

At 110 megacycles, with maximum rated plate dis- 
sipation, an air-flow rate of 35 cfm is required. The 
corresponding pressure drop as measured in the socket 
is 1.9 inches of water column. 

At frequencies below 30 megacycles, an air-flow 
rate of 20 cfm provides adequate cooling. The corre- 
sponding pressure drop as measured in the socket is 
0.6 inch of water column. 

In the event that an Air-System Socket and Air 
Chimney are not used, air must be circulated through 
the base of the tube and over the envelope surface and 


the plate seal in sufficient quantities to maintain the 
temperatures below the maximum ratings. Seal-tem- 
perature ratings may require that cooling air be sup- 
plied to the tube if the filament is maintained at op- 
erating temperature during standby periods. 

In any questionable situation, the only criterion for 
correct cooling practice is temperature. A convenient 
medium for measuring tube temperatures is a tem- 
perature-sensitive paint. 


ELECTRICAL 


Filament Voltage—for maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be the rated voltage of 7.5 volts. Variations in 
filament voltage must be kept within the range of 
7.13 to 7.87 volts. 


Bias Voltage—The d-c bias voltage for the 4-1000A 
should not exceed 500 volts. With grid-leak bias, suit- 
able means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of ex- 
citation. The grid-resistor should be made adjustable 
to facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. In the 
case of operation above 50 megacycles, it is advisable 
to keep the bias voltage as low as possible. 


GS 
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Screen Voltage—The d-c screen voltage for the 
4-1000A should not exceed 1000 volts. The screen 
voltages shown under “Typical Operation” are repre- 
sentative voltages for the type of operation involved. 


Plate Voltage—The plate-supply voltage for the 
4-1000A should not exceed 6000 volts in CW and audio 
applications. In plate-modulated telephony service 
above 30 megacycles, the d-c plate-supply voltage 
should not exceed 5000 volts; however, below 30 
megacycles, 5500-volts may be used. 


Grid Dissipation—Grid dissipation for the 4-1000A 
should not be allowed to exceed 25 watts. Grid dissi- 
pation may be calculated from the following expression: 


P.=€cmple 
where: P;=Grid dissipation, 
€cmp= Peak positive grid to cathode voltage 
I.=D-C grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. 


Screen Dissipation—The power dissipated by the 
screen of the 4-1000A must not exceed 75 watts. Screen 
dissipation is likely to rise to excessive values when the 
plate voltage, bias voltage, or plate load are removed 
with filament and screen voltages applied. Suitable 
protective means must be provided to limit screen dis- 
sipation to 75 watts in event of circuit failure. 


Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation of the 4-1000A should not 
be allowed to exceed 1000 watts. 

In plate-modulated amplifier applications, the maxi- 
mum allowable carrier-condition plate dissipation is 
670 watts. The plate dissipation will rise to 1000 watts 
under 100 per-cent sinusoidal modulation. 

Plate dissipation in excess of the maximum rating 
is permissible for short periods of time, such as during 
tuning procedures. 
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Neutralization—If reasonable precautions are taken to 
prevent coupling between input and output circuits, 
the 4-1000A may be operated up to the 10-megacycle 
region without neutralization. In the region between 
10 megacycles and 30 megacycles, the conventional 
type of cross-neutralizing may be used with push-pull 
circuits. In single-ended circuits ordinary neutraliza- 
tion systems may be used which provide 180° out of 
phase voltage to the grid. 

At frequencies above 30 megacycles the feedback 
is principally due to screen-lead-inductance effects. 
Feedback is eliminated by using series capacitance in 
the screen leads between the screen and ground. A 
variable capacitor of from 25 to 50 uufds will provide 
sufficient capacitance to neutralize each tube in the 
region of 100 megacycles. When using this method, the 
two screen terminals on the socket should be strapped 
together by the shortest possible lead. The lead from 
the mid-point of this screen strap to the variable ca- 
pacitor and from the variable capacitor to ground 
should have as little inductance as possible. 

In general, plate, grid, filament, and screen-bypass 
or screen-neutralizing capacitors should be returned 
to r-f ground through the shortest possible leads. 

In order to take full advantage of the high power 
gain obtainable with the 4-1000A, care should be taken 
to prevent feedback from the output to input circuits. 
A conventional method of obtaining the necessary 
shielding between the grid and plate circuits is to use 
a suitable metal chassis with the grid circuit mounted 
below the deck and the plate circuit mounted above 
the deck. Power-supply leads entering the amplifier 
should be bypassed to ground and properly shielded 
to avoid feedback coupling in these leads. The output 
circuit and antenna feeders should be arranged so as to 
preclude any possibility of feedback into other circuits. 
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The Eimac 4CN15A is a coolerless version of the 4CX300A tetrode intended for 
use in low duty or pulse service. It is electrically identical to the 4CX300A with 
the exception of plate dissipation which is rated at 15 watts in air. Where other 
cooling means are used, such as liquid immersion, plate dissipation is limited only 
by the maximum allowable anode and seal temperatures. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - = 30 60 seconds 
Cathode-to-Heater Potential - - - - - = -=+150 volts 
Heater: Voltage ea ae a ef et ts ee. ie 6,0 volts 
Current - - = - - = = = 2.6 3.1 amperes 
Amplification Factor (Grid to Screen) - - = 4.0 5.6 
Transconductance (I, = 200 ma)- - = - = = 12,000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input - - = = = = = = = 25 33 uuf 
d Output - - = = = = = = = 3,5 4.5 uuf 
Feedback - = - = = = = = = = = = = 0.06 uuf 
Frequency for Maximum Ratings - - = = = = = = = 500 Mc 
MECHANICAL 
Base - - - = = = = = = = = = = = = = = = = Special, breechblock terminal surfaces 
Recommended Socket = = = - = - = = = = = = = = = = = = = Eimac SK~700 series 
SIDE Mahle Gk OG Le OW eine aie Re mem me teed ps Sel aan a me a el i | me Any 
Maximum Operating Temperatures; 
Ceramic-to-Metal Seals = - - = = = = = = = = = = = = = = = = 250° C 
7M Wloss (28 Gray oe aly WE ae Ot a ee ee er ee en Ti fe: 
Cooling - - - = = = = = = = = = = = = = = = = = = = Convection or conduction 
Maximum Over-~all Dimensions: 
Fleight! cw ow mm nn = ne Bae ee ee a ae Oe Ce DIR inane 
DIAMCtC Loe a Cla ee em ate ae a ey Ot) a en) me we me. he inches 
ET WU mmm wim ee yee a ee ee me m8 Cues 
ree ia) Cet de 2 fa 6 Se aA! 0 iar ee ee ee ee ee 1 pound 
MAXIMUM CW RATINGS Class-C Class-C Class-AB 
FM or Teleg Plate Mod 
DC PLATE VOLTAGE- = - = - = = = = 2000 1500 2500* MAX, VOLTS 
DC PLATE CURRENT=- - = = = = = = = 250 200 250 MAX, MA 
DC SCREEN VOLTAGE - = = = = = = = 300 300 400 MAX, VOLTS 
DC GRID VOLTAGE - = = = = = = = = -250 -250 =-- MAX, VOLTS 
PLATE DISSIPATION - = = = = = = = = 15** 10** 15** MAX, WATTS 
SCREEN DISSIPATION=- - = = = = = = = 12 12 12 MAX, WATTS 
GRID DISSIPATION=- = = = = = = = = = 2 2 2 MAX, WATTS 


rc) *Up to 250 Mc. 
**Rating in air - may be increased with adequate cooling, 


(Effective 1-1-63) © Copyright 1963 by Eltel-McCullough, Inc, Printed In U.S.A, 
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MAXIMUM PULSE RATINGS Class-C Class-C Pulse 
Grid Pulsed Plate Pulsed Modulator 
DC PLATE VOLTAGE = - = - = = = = = 2500 7000 (pulsed) 4000 MAX, VOLTS 
PEAK PLATE CURRENT (DC Component) - - - 6.0* 6.0* 6.0* MAX, AMPS 
DC GRID VOLTAGE- - - = = = = = = = =300 -500 -300 MAX, VOLTS 
DC SCREEN VOLTAGE- - - - = = = = = 750 1500 (pulsed) 750 MAX. VOLTS 
PLATE DISSIPATION (AVG)** - - = = = = 15 15 15 MAX, WATTS 
SCREEN DISSIPATION (AVG) - - - - - - = 12 12 12 MAX. WATTS 
GRID DISSIPATION (AVG) - - - - - = = - 2 2 2 MAX, WATTS 
*According to table below. 
**Depends on cooling method. 
eee 
10}. +—+—+-4 EIMAC 4CNI5A 


ay PULSE SPUATE] GURR 
"MAX: CURRENT. 6.0/8. ie ENT 


PULSE LENGTH 


seat t + CONSTANT REPETITION RATE 
tery ~| Ge eae CONSTANT DUTY FACTOR 


EH 


28 


PULSE PLATE CURRENT (AMPERES) 
| i 
BW 


an 


Z 


NOTE: These dimensions 
reflect standard manufact- 
uring tolerances. Where 
they are to be made the 
basis of purchase speci- 
fications, they should first 
be checked with the factory. 


NOTES: 
tl 


2. DIMENSIONS IN INCHES. 


8590 
EI MAC 4CPX250K 


Division of Varian 


=) : : Nag E e RADIAL BEAM 
iat © pring TETRODE 


The EIMAC 8590/4CPX250K is a compact forced-air cooled, external 
anode radial beam tetrode, intended for wideband grid-pulsed radio fre- 
quency amplifier and pulse modulator service. 


The 8590/4CPX250K has a maximum anode dissipation of 250 watts 
and is capable of delivering pulse output power in excess of 10 kW with 
10 db gain when cathode driven at 450 MHz. 


The tube is of coaxial construction and especially designed for cavity 
Operation. 


GENERAL CHARACTERISTICS ! 


ELECTRICAL 


® Cathode: Oxide Coated, Unipotential 
cn SHE, WULTN ETE), co ase Som i i A a RP 6.0+0.3 V 
Setirrentaats0,ULvOltSecee menetee oP. ues phn J,\ 
Amplification Factor (Average): 
RPT MONSCILCET tock, 0. tocyaee 8s ti bes Pal a a oc sic wiclae vals 5 
Direct Interelectrode Capacitances (Grounded grid)* 
Raut eee eee eta errant am me Ol TE ee 1 Re aA 14.0 pF 
SLT SS ARPS AUST PR ian Oe seg hE ere Ah nih <<, aa 4.1 pF 
ERE eat ACM tye Me aese eer aR teen yet eee eee tee sey Pt sasmsuagans a, oie («8 se 9) 6 es oa ater ep ula .006 pF 


ON RI ESP eh ama re rye Ly gps! 9 Pa Ree i AR re 500 MHz 
etter €) GTI -F UL SEC eeasa eee. eater Ramee oI et cielo or ni Vt, Og bah fei ese ae Sebati 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures May change without notice as the 
result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this information 
for final equipment design. 


2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
Pee EMM Cts t eso eae oc ote coer Shate va leon iciela: o's ins” =e AE isp SMB MaRi ss yo) oes eG 2.81 in; 71.37 mm 
Sica eee oe 5 Ce cto han cote t et ot veetar ears ea! cane! a clebabceatens ale acid siete be 1.64 in; 41.66 mm 
9 IN Gheiy Glu CME Ss 0 a7 2 10a h sits paventa¥ ls tn tatudeas te. 0 aye, su stehenentiel esi eecis iad chen e/s 40z; 114 gm 
SPORES EES STeTD eee Geet RAS Sg ECGS Cornice ty or A AP RR hey ER hee mer er Any 
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MECHANICAL 


Maximum Operating Temperature: 
Geramic/MetalsSeals. .’ss esr. «2 se) tes 
PW iYete(ssi el i-> Goa Aer Peer cae ae? © eh Oa 

COON esece nett, otrrere tay shacsiale hs cece sae 9/48 

Base 


Socketing: EIMAC collets are available as follows: 


Heater pin connection. ......-2 eee eens 


Cathode connection ......2+eseeeee% 
Control grid connection ......+-ee ees 
Anode connection ......+e.ecceesses 
Screen grid connection ......-+++00-- 


oo ee See ee 
Spine agatha ee ee mee 
Forced-Air 
Coaxial 


oeeeeee8 # @ @ 


EIMAC Part No. 008290 
EIMAC Part No. 008291 
EIMAC Part No. 008292 
EIMAC Part No. 008294 
EIMAC Part No. 882931 


ec 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS 


DE PeATE NOTA GER seem en ciel tel cmt-i st 2500 VOLTS 
DE ESCREENRVOLTA GEM ie memcns ect sten el 0 - 500 VOLTS 
DC TGRID A OETAG Rice. encima ier fnane -250 VOLTS 
DG PEATESCURRENip-ccasnamen sitet reelt 0.250 AMPERE 
PEATE DISSIPAMION en. caan-m ptt iamem tls 250 WATTS 
SCREENTDISSIPATION woes crete a ates 12 WATTS 
GRIDIDISSIBATION Fmepeemen steer ic anne 2 WATTS 


TYPICAL OPERATION 


Plate Voltage .......-. 
Screen Voltage ....... 
Grid Voltage ......... 
Plates CUnren tamer aren 
Screen Current!....... 
Grid Gurrent tere: ose 
Peak rf Grid Voltage! ... 
Calculated Driving 
POWeral) Weenies eee 
Plate Input Power 
Plate Output Power 


1. Approximate value. 


mr 


PULSE MODULATOR SERVICE 
MAXIMUM RATINGS 


DG PEATE VOLTAGES saree cmeatneie nares 7000 VOLTS 
DEISEREEN VOLTAGE RD gencage es -cemaere 750 VOLTS 
DGIGRIDM OITA GER yer waar eaten -400 VOLTS 
PEAK PLATE CURRENT ........0:-. 6.0 AMPERES 


PULSESDURATION Gs scene usunmrn-w-naeirs 
DU TYEEACTOR fae aretsmen teen nn te 


(See Derating Chart) 
(See Derating Chart) 


PLATE DISSIPATION ieicretphetamnens' a) cues 250 WATTS 
SCREEN DISSIPATION sii te ae <a 12 WATTS 
GRID DISSIPATION .............. 2 WATTS 


1. Approximate value . 


TYPICAL OPERATION 


Plate Voltage ......... 
Screen Voltage ......-.. 
GridaV oltagerncn.mes-mnnmer ne 
Peak Drive Voltage | such Bite, 


Peak Plate Current 


Peak Input Power 


Duty Factor 


alm a, ere! 6.8) 430 07 we 
ey iret che Coon Pach 
cs © 6 © » 6 @ @ ©) 14 
os a 8 Soe goes mn ig 


Peak Screen Current! .... 


ene wee eae eed .e) «dike 
Pye ot We Tet eC ee Ort en Wt 


Peak Output Power ...... 
Peak Output Voltage..... 
RUISEIDUratl Onin nem manent ene 


6000 Vdc 
750 Vdc 
-275 Vdc 
280 v 
3.5\ a 
0.4 a 
21.0 kW 
17.5 kW 
5000 kv 


RF POWER AMPLIFIER 


Class B or C, Grid and Screen Pulsed 


MAXIMUM RATINGS 


aE VOLTAGE gies spt dose mixers sas 5500 VOLTS 
PEAK DOGISCREEN VOLTAGE «2.2... . <. 1000 VOLTS 
BIER VOHCTAGE gajs-c ss se ate Sea -250 VOLTS 
PEAKOPEATE CURRENT !). . 05s. sc ote elo 6.0 AMPERES 
PO ESEMOURATION? veistets «.0 se alele so {See Derating Chart) 
DUA LAN GUO RY Ug aacc.oleecuevene) oon Germ (See Derating Chart) 
PE EEMITSSIPATION ccnis eee a ats 2 2 eo 250 WATTS 
SCHEER) DIGS ANMONTS So oc aomod oor 12 WATTS 
SPE PES OUT ONION os face sacs «ac aus. shen 2 WATTS 


1. Peak anode current may be considered as average 
during the pulse and should be limited to 6.0 amperes. 
With a pulse length longer than 80 ys, or a duty factor 
higher than 0.0016, peak current should be reduced tn 


RANGE VALUES FOR EQUIPMENT DESIGN 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of 
the rf grid voltage to obtain the specified plate current at the specified bias, screen and plate voltages is 
assumed. If this procedure is followed, there will be little variation in output power when the tube is 
changed, even though there may be some variation in grid and screen current. The grid and screen currents 
which result when the desired plate current is obtained are incidental and vary from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor must 

be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 
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TYPICAL OPERATION (Frequencies to 500 MHz) 
Class B, Grounded Grid (Measured Values) 


LATOR Ol LAGE memeinrises sa: Retliench cl caeas ters site ce 5500 Vdc 
Screen Voltage (Pulsed)............2.. 1000 v 
GridaVoltageme smasceeasaeiome er. <fc cate) er tote ttente -200 Vdc 
Peak Grid: VOltage—i ew eats fo ekese + edule of 255 v 
Poak Driving POWOLS om + skies « elec wie 1000 w 
Peak Output Power (Useful)........5+854- 10 kW 
FUL EM EITERTOUN 8. ce cud Atos tho os Oech a ae 250 ps 
Duty Factormeacwsss -temaecneen memes aenl\| ocueaen ot 0.005 


accordance with the data shown on the Derating Chart 
for Anode Current. For longer pulse duration or larger 
duty factor, consult EIMAC Division of Varian. 


2. Approximate value . 


eae Pe TIVeen TAA TOS ULV! LSare Wein otic calc “oC alc vs oie <hele c ove tele ele ehe e's 0.8 a's 205 3.0 A 


PePTE OCGA WAIN a Laas meer eT peaks fet un ged ogo 5 ars to) so hades one ce he usa ys inte «hs 0 0 a 0 os 


Interelectrode Capacitances'! (Grounded Grid Connection) 
EY Cee Pe tt ne ee tree ea eters Pee a aid S ox Schaal s lahat xe Uo sonel saad eh's*sur) a} ent 2-Uue LO. 


OSA beara fo ipa te” Oe rn aah, +e CHR ret eee eee tracer Meee gets les fh) © 
Recdbackariew tare eas cucnys ek Sowden et emer ei toners oe seins ee tens ee A a OO 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


MOUNTING - The 8590/4CPX250K may be mounted 
in any position. The concentric arrangement of the 
electrode terminals permits the use of the tube in 
coaxial line or cavity-type circuits to advantage. 


Connections to the contact surfaces should be made 
by means of spring finger collets which have suf- 
ficient pressure to maintain a good electrical con- 
tact at all fingers. Points of electrical contact 
should be kept clean and free of oxidation to min- 
imize rf losses, 
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HEATER - The rated heater voltage for the 
8590/4CPX250K is 6.0 volts, as measured at the 
base of the tube, and variations should be restricted 
to plus or minus 0.3 volt for long tube life and con- 
sistent performance. At frequencies above approx- 
imately 300 MHz under Class C Telegraphy 
conditions, it may be necessary to reduce heater 
voltage to compensate for rf transit-time heating of 
the cathode. This type of back-heating is a function 
of frequency, grid current, grid bias, anode current, 
duty cycle, and circuit design and adjustment. The 
following heater operation voltages are recommended 
for straight-through CW amplifier operation: 


Frequency (MHz) Heater Voltage 


300 or lower 6.00 
301 to 400 55 
401 to 500 5.50 


COOLING - Sufficient forced-air cooling must be 
provided to maintain the anode core and seal tem- 
peratures within maximum ratings. Special care must 
be observed to insure that there is adequate cooling 
in the area of the coaxial filament and grid terminals. 
With an anode dissipation of 250 watts and an in- 
coming air temperature of 50°C at sea level, a min- 
imum air flow of 4.8 cfm must be passed through the 
anode cooler, with a resultant pressure drop of 
approximately 0.25 inch of water. Air should normally 
be directed in a base-to-anode direction in order to 
minimize base cooling problems. In cases where 
long life and consistent performance are factors, 
cooling in excess of minimum requirements is nor- 
mally beneficial. Air flow should be applied before 
Or simultaneously with the application of electrode 
voltages (including heater voltage), and may be 
removed simultaneously with them. 


CATHODE WARMUP TIME - Heater voltage should 
be applied for a minimum of 30 seconds before the 
application of other electrode voltages to allow 
proper conditioning of the cathode surface. 


CATHODE OPERATION - The oxide-coated uni- 
potential cathode must be protected against 
excessively high emission current. The DERATING 
CHART FOR ANODE CURRENT shows the current 
capability of the 8590/4CPX250K anode at various 
pulse durations and duty factors. To use this chart, 
enter with pulse duration and note the intersection 
with the desired peak anode current. At this inter- 
section read off the values of maximum duty and/or 
pulse repetition rate. 


Under a given set of operating conditions, element 
dissipation may limit the maximum permissible duty 
to a smaller value than anode current considerations 
alone would dictate. It will usually be found that 
screen grid dissipation is the limiting factor with 
large plate voltage swings and that plate dissipation 
limits the maximum duty with small plate voltage 
Swings. 


CONTROL GRID OPERATION - The average power 
dissipated by the control grid must not exceed two 
watts. The control grid dissipation can be computed 
as the product of average grid current, and peak 
positive grid to cathode voltage. 


SCREEN GRID OPERATION - The average power 
dissipated by the screen grid must not exceed twelve 
watts. Screen grid dissipation is the product of dc 
screen voltage, average screen current during the 
pulse, and duty factor. 

The screen grid current may reverse under certain 
Operating conditions and produce negative current 
indications on the screen milliammeter. This is a 
normal characteristic of most tetrodes. The screen 
grid power supply should be designed with this 
characteristic in mind so that the correct operating 
voltage will be maintained on the screen grid under 
all conditions. A current path from screen to cathode 
must be provided by a bleeder resistor, gaseous 
voltage regulator, or an electron tube shunt regulator 
connected between screen and cathode and arranged 
to pass approximately 15 milliamperes per tube. A 
series pass tube regulated power supply can be used 
only when an adequate bleeder resistor is provided. 
Protection for the screen grid should be provided by 
an over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 


PULSE MODULATOR PLATE OPERATION - Aver- 
age plate dissipation may be calculated as the 
product of average plate current during the pulse, 
minimum anode voltage, and duty factor. Excessive 
average dissipation is likely to occur with high 
values of minimum anode voltage. The calculated 
value of plate dissipation may well be below 250 
watts based on a rectangular pulse but excessive 
dissipation will result if pulse rise and fall times 
slow down the plate voltage swing and allow plate 
current to flow for longer periods in the high anode 
voltage region. 


- AMPERES 


PLATE CURRENT 


UHF OPERATION - Such operation should be con- 
ducted with heavy plate loading, minimum bias, and 
the lowest driving power consistent with satisfactory 
performance. It is often preferable to operate at a 
sacrifice in efficiency to obtain increased tube life. 
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parallel or push-pull must share the load equally. 
It is good engineering practice to provide individual 
metering and individual adjustments of bias and/or 
screen grid voltage to equalize the plate currents. 
Where overload protection is provided, it should be 


capable of protecting the surviving tube(s) in the 
MULTIPLE OPERATION - Tubes operating in event that any tube fails. 


SPECIAL APPLICATION 


If it is desired to operate this tube under conditions widely different from those listed here, write 
to Power Grid Tube Division, FIMAC Division of Varian, 301 Industrial Way, San Carlos, California 
94070, for information and recommendations. 
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PULSE DURATION 


TYPE 8590/4CPX250K — DERATING CHART FOR ANODE CURRENT 
(AVERAGE DURING PULSE) 


SOLID LINES REPRESENT CONSTANT REPETITION RATES 
DASHED LINES REPRESENT CONSTANT DUTIES 
DO NOT EXTRAPOLATE ABOVE OR TO THE RIGHT OF BOLD LINES 
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4CS250R 


CONDUCTION COOLED 
RADIAL BEAM 
TETRODE 


The 4CS250R is a compact, conduction cooled, high perveance radial 
beam tetrode. It is electrically identical to the 4CX250R except that the 
maximum dissipation of the 4CS250R is limited only by the maximum al- 
lowable anode and ceramic/metal seal temperatures. A beryllium oxide 
(BeO) thermal link is brazed to the anode providing an electrically isolated, 
low thermal resistance path between the anode and the heat sink. Rug 
gedized construction allows the 4CS250R to be operated in applications 
where shock and/or vibration is experienced. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
ESS EG) LET one ee ar ee eee 6.0+0.3 V 
BeTeN ea, UaWOLGS tee ee 8 ele oe oy inead wears os ein eo es oes 2.6 A 
Cathode Heatersrotential 0). eri ie wn os +150 V 
Direct Interelectrode Capacitances (grounded cathode)2 
TURTR open anal pil gc ae eee nee ee ee eee cee ee 17 pF 
%) OOS RL Sa ¢ Midcod ASO DEN enn Roan es ao re cc 4.7 pF 
WEYL ESTE Sy tp haere Sa DD, Baten ope ck aC ee eae ea 0.04 pF 
Frequency of Maximum Rating: 
Se ee en er See ene PT Pem eT cine 6 Use gs wis wie sate ns 8 he 8 0 eo ias 500 MHz 
Plateror GIG Pulsed: oceans occ so MaRee SIRs. 5 cuvcels esos ats. © oo sppy aber éust a7) ope nite 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. \In Shielded Fixture. 

3. See output capacitance. 


MECHANICAL 
Maximum Overall Dimensions: 
SUE Ce totes te ot ns Saal UMMM ESRC ole 5 Codie ass eh. nkosi eke. o)a. 8 2.46 in; 62.5 mm 
LES EET Co 0 Oo er HAL REGS RUE ED RoE See ener ere rer 1.76in; 44.9 mm 
: Net g Wel oiits seo te wetats i ealeol dee hadeu sd petites "oc « | ss eee kN UE nee EE 5 oz; 141.7 gm 
Dpetauin cr GS UUme meer ee eretae rT aP nian soo! tote hp eet an diane ce ot ete easier s ince ee cc 6's Any 
9 
(Fffective 9-1-70) © by Varian Printed in U.S.A. 


a NT RRO TE ATE RE SN te A 


q EIMAC division of varian / 301 industrial way / san carlos / california 94070 


— henry. 40S250R 


Maximum Operating Temperature: 
Ceramic/Metalysealseo.:i;erss'e enc ret ee 
Anode Core sent.) chee ee eee 
Platesanid, baseroeal Suse. 0. ee te ee 

COOLING Siar teen orale pons errs oa severe te aa 

BaSGMigtt ia ests Pines che dete ka hcoee ne ool eens 

Recommended Socket .............. 


Pere ai ner Cons oa ee op Sas bele 
ST egal eyo. ahaa Che Ue hehe cetacean TE 25036 
SORELY ERIS MER Ses, Aly eon a 20026 
Sle thee sete nelle rele te yele pois iecctete eC ONO UC TION 
ar Shinlis 'ebe: soe sie Laatste eheiameaE DPECIAMOc II 


wee ee eee» EIMAC SK-660, SK-661 series 


il a a TR TT 


RADIO FREQUENCY LINEAR AMPLIFIER 


GRID DRIVEN CATHODE DRIVEN 
Class AB} 


MAXIMUM RATINGS: 


DC PEAT ENVOLIAGE? Ss. gy.:- 2 us eieacrs 2000 VOLTS 
DC SCREENS VULTAGE.. .co 2. ands 2 ee 500 VOLTS 
DG Ghia VOCTAGEM i. an eee -250 VOLTS 
DC PLAT ECURREN Teen ca ores autre ome 0.250 AMPERE 
SCREENPOUSSIPATION |<). souae. a weeeeke 12 WATTS 
GRIDBISSEPATION] 2. cere eee 2 WATTS 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate values. 


TYPICAL OPERATION (Frequencies to 500 MHz) 
Class ABy, Grid Driven, Peak Envelope or 
Modulation Crest Conditions 


Plate: Voltage... “ec. 5) ete eee 1500 2000 Vdc 
SscreemVoltage a. sista ak ete oe 350 400 Vdc 
Grid: Voltages) Sey nee ee -62 -80 Vdc 
Zero-Signal Plate Current ........ ss 70 mAdc 
Two-Tone Plate Current ......... 250 245 mAdc 
Two-Tone Screen Current2........ -10 +1 mAdc 
Peakrl Giidevoltagememan = yee 56 80 v 
Useful Output Rowe meee ne nee 262 470 w 
Resonant Load Impedance ........ 2160 2840 
Intermodulation Distortion Products3 

3rd Ordetitce 4.45. ake a eee -30 -23 db 

oth Order tackle 5 &. gear eet ee -35 -27 db 


3. The intermodulation distortion products are referenced a- 
gainst one tone of a two equal tone signal. 


ee 


RADIO FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS: 


DC PEATE VOLTAGE se een 2000 VOLTS 
DC: SCREEN: VOCT AGES 25. ese 300 VOLTS 
DC: GROWOCTAGES wea gears. -250 VOLTS 
DC.PLATE CURRENT oareumrec arin ca, 0.250 AMPERE 
SCREEN (DISSIPATION cy -peeceenereas oe 12 WATTS 
GRID: DISSIPATION @ iin s. an) noe 2 WATTS 


TYPICAL OPERATION (Frequencies to 175 MHz) 


Plate Voltage... actsne ee aoe 1000 1500 2000 Vdc 
scroeniVoltage (es)... ee 250 250 250 Vdc 
GridiVoltageea: ohare eee -90 -90 -90 Vdc 
RlatesCurrent? ssc een eee 227 240 241 mAdc 
Screen Current1......... 9 8 8 mAdc 
Grid: Currentd suas wee 11. 10.5 10.5 mAdc 
Peak rf Grid Voltage !,..... 10450) 31046 e104 Fy 
Calculated Driving Power 1. . Tez 1.1 1.1 W 
Plate Input Power ...... , 170 360 482 W 
Blate: Dissipation sae nee ied, a 103 W 
Plate Output Power ....... 153 269 379 W 
Resonant Load Impedance... 1833 2900 4041 Q 


1. Approximate value. 


eee SS SS sss 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


UG PEATE VOETAGE 3S ston tae ear 1500 VOLTS 
DCSCREENZ VOUT AGE eon. 3 nse ke 300 VOLTS 
DC GHD VOLTAGES fatter ieee: -250 VOLTS 


DC PEATE CURRENT. eee 0.200 AMPERE 
SCREEN DISSIPATION! ......... 12 WATTS 
GAD DISSIPATION etree, 2 WATTS 


1. Average, with or without modulation. 


AUDIO FREQUENCY POWER AMPLIFIER 


OR MODULATOR 
Class AB1, Grid Driven (Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube): 


PeerATe VOLTAGE: sos ue. «septa 2000 VOLTS 
PeGREEN VOLTAGE: «waa. es 500 VOLTS 
Merah DIVOUTAGE Sse is ns - 6 -250 VOLTS 
MeereAtE CURRENT... =. ses 0.250 AMPERE 
BGHEEN DISSIPATION . ce. a.5 aa ey 12 WATTS 
PE MoSIEP ANON... «cies ero 5 2 WATTS 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


4CS250R hn%F— 


TYPICAL OPERATION (Two Tubes) (Push-Pul!) 


PlatewVoltaccammen. marmeneier a. elas, mye 1500 2000 Vdc 
SCFEChAV ONADE cr ayyeEReMo. Sues ona. be 300 350 Vdc 
God Voliaget (2.167 an os eB hes hae -48 -66 Vdc 
Zero-Signal Plate Current ........ 200 140 mAdc 
Max. Signal Plate Current. ....... 490 500 mAdc 
Zero-Signal Screen Current! ...... -2 -4 mAdc 
Max. Signal Screen Current]....... ) +4 mAdc 
PlateiOutnutiROWeia metas mor ieee 390 595 W 
Load Resistance (plate to plate) .... 5920 8016 2 


. Approximate value. 
2. Adjust to give stated zero-signal plate current. 


TMNT TeN TL ATHO CONVO (See rie Frc hie a ale eo coh a kdeeleg ome ke «felis Goney dhigthe v3 2 Of 


ReatCeeW alMi Liters « s.5 eres wise ey ess ws + 8s 


nPeeee es ees iv ax eRe een See 30 --- sec. 


Interelectrode Capacitances1 (grounded cathode connection) 
St ee ares wy. teas ve clare wets 16.07 18 Supk 


DY IDU Ce costal aces pitas sk ecc dt hie etc emsaagete «2s 
PRBODACKS ass boca Tis ce eas Gas aie stems 6 ks 


1. In Shielded Fixture. 


OE em ee ee tea ne DE 
i ee ee eer: VOD 


APPLICATION 


MECHANICAL 


MOUNTING & SOCKETING - The 4CS250R may 
be mounted in any position. EIMAC SK-660 and 
SK-661 socket series is recommended. The 
SK-660 (made of alumina) and the SK-661 (made 
of BeO) will allow the tube base seal heat to be 
effectively transferred to the heat sink. Other 
sockets may be used if a means for keeping the 
ceramic/metal base seals below 250°C is pro- 
vided. The EIMAC SK-655 and ERIE 2943 and 
2929 series screen by-pass capacitor are recom- 
mended for use with the 4CS250R. Figure 1 shows 
the recommended method of mounting the 4CS- 
250R to the heat sink. 

When using natural convection heat sinks, 
Figure 2 will assist the designer in determining 
the minimum heat sink surface area required for 


the given power dissipation. The thermal and 
electrical characteristics of the BeO used on the 
4CS250R are given in Table I and Figure 3. 

A good thermally conductive compound (1) 
should be used in the interface to reduce the 
thermal resistance of this joint. In addition, the 
method of fastening the tube to the heat sink 
should provide reasonable compression to help 
further reduce this interface thermal resistance. 

The effectiveness of any cooling system used 
with the 4CS250R is determined by the anode and 
ceramic/metal seal temperatures. These must be 
held below 250°C for all conditions of expected 
ambient temperatures and operation. These tem- 
perature parameters should be measured in the 
design stage using accurate thermocouples or 
thermistors. 
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(1) Thermal joint compound and supplier. 


a) Wakefield 120, Wakefield Engineering 
Co. Wakefield, Mass. 

b) Dow Corning 340, Dow Corning Corp., 
Midland, Michigan. 

c) Astrodyne Thermal Bond 312, 
Astrodyne, Inc., Burlington, Mass. 

d) General Electric Insulgrease — G641, 
General Electric Co. Cleveland Ohio, 
44117. 


COOLING - The 4CS250R is designed for con- 
duction cooled systems by using a beryllium 
oxide (BeO) thermal link brazed to the anode. 
The BeO is a ceramic material which exhibits 
high thermal conductance similar to aluminum 
and high electrical resistance and low loss 
typical of ceramics. When this BeO thermal link 
is fastened to a suitable heat sink, it provides a 
low thermal resistance path allowing the anode 
heat to be transferred to the heat sink. The 
BeO also provides electrical isolation between 
the tube anode and the heat sink. 

The heat sink can be cooled by natural (free) 
convection, forced air convection, liquid cooling 
or a combination of these methods. The design 
choice is determined by the tubes application 
but in all cases the cooling system must maintain 
the anode and ceramic/metal seal temperatures 
below 250°C. 

In a conduction cooled system, anode temper- 
ature and seal temperature are determined by the 
thermal resistance of the thermal path between 
the anode and the cooling medium, e.g., air, 
water. The thermal path consists of the Beryllium 
oxide thermal link, the interface between the 
thermal link and heat sink, and the heat sink. 


Dielectric Constant 
at 70°F and 1 MHz 

at 70°F and 8.5 GHz 
at 250°F and 8.5 GHz 


Loss Tangent 
at 70°F and 1 MHz 

at 70°F and 8.5 GHz 
at 250°F and 8.5 GHz 


CHARACTERISTICS OF 99.5% BeO 


Dielectric Strength in volts/mil 


Electrical Resistivity in 1014 
ohm-cm @250°F 


(From Coors Data Sheet 0001, Aug 1965) 


The thermal resistance of the BeO thermal link 
versus its average temperature is given in Figure 
3. The tube user must then determine the thermal 
resistance of the thermal link from the BeO 
thermal link to the cooling medium for his par- 
ticular application. 


DANGER-BERYLLIUM OXIDE CERAMICS (BeO) 
BREATHING DUST OR FUMES CAN KILL 
Normal use of tubes with Beryllium Oxide cer- 
amics is not hazardous, but the user is cautioned 
that breathing small quantities of the dust or 
fumes from Beryllium Oxide can seriously injure 
or kill. Do not alter, disassemble, grind, lap, fire, 
chemically clean, or perform any other operation 
on the Beryllium Oxide block attached to the 
anode of the 4CS250R, or to the socket used with 
the tube, which may also contain Beryllium Oxide. 

Any tube or accessory part containing Beryllium 
Oxide ceramics should be returned to EIMAC at 
the end of its useful life, with authorization for 
disposal. 


SHOCK AND VIBRATION - The 4CS250R is 
shock and vibration tested with plate and screen 
voltages applied. Production tubes are randomly 
sampled and tested under the following conditions. 

With a plate voltage of 2000 volts applied, 
the tubes sampled are subjected to six shocks of 
90 G’s minimum half-sine-wave motion, with a 
duration of 11.0 + 2 milliseconds, in each of the 
three major axes (X, Y, Z). 


With the rated plate and screen voltages ap- 
plied and the control grid voltage adjusted for a 
plate current of 100 ma. through a plate load re- 
sistance of 4900 ohms, each of the tubes tested 
is vibrated in the three major axes throughout 
the range of 28 to 2000and back to 28 Hz ina 


Thermal Conductivity (K) in 
Cal./Cm2/Cm/Sec./ °C 
of 99.5% BeO 


minimum time of six minutes per axis. The vi- 
bration level is maintained at 10 G’s. The noise 
voltage developed across the plate load resistor 
may not exceed 30 volts rms. 


VOLTAGE BREAKDOWN VERSUS ALTITUDE - 
Table II shows typical breakdown voltage versus 
altitude across the BeO thermal link. The mea- 
surements were taken with the heat sink plate at 
ground potential and the anode at the breakdown 
potential. 


Altitude All voltage 
readings in kVdc 
(typical) 


(thousands of feet) 


Sea Level 
> 
10 


15 
20 


pet 

30 

35 

40 

45 

50 

Table II 

OUTPUT CAPACITANCE - The interelectrode 
capacitances given in the General Characteristics 
are measured in a shielded fixture and does not 
include additional external capacitances. The 
typical capacitance between the anode and a 
heat sink plate 4’’ x 4”’ is 6.7 pF at 25°C. Total 
output capacitance will be approximately 11.5 
pF. The measurement configuration is shown in 
Figure 1. 


FIG. 1 TYPICAL MOUNTING CONFIGURATION 


4CS250R bnt}— 
ELECTRICAL 


HEATER/CATHODE OPERATION - For max- 
imum life and uniform performance, the heater 
voltage should be maintained within plus or 
minus 5% of the rated 6.0 volts at operating fre- 
quencies up to 300 MHz for CW use.Between 300 
and 400 MHz, 5.75 volts is recommended and 
between 400 and 500 MHz 5.5 volts is recom- 
mended. 


GRID OPERATION - Maximum rated dc bias 
voltage is -250 volts. D.C. resistance, grid to 
cathode, should be no more than 100,000 ohms. 
Maximum grid dissipation allowable is 2 watts. 


SCREEN OPERATION - Maximum screen dis- 
sipation is 12 watts, normally computed by 
multiplying dc screen voltage by the average 
screen current. This computation is essentially 
correct except in the case of heavy plate loading 
when secondary emission current may mask the 
normal screen current. 

All tetrodes, under some conditions of load- 
ing and drive, will exhibit secondary emission 
from the screen which changes the net current to 
the screen and may even cause the screen meter 
to reverse. Normally, secondary emission is 
harmless provided the screen voltage is stable. 
To insure stable screen voltage, it is recommend- 
ed that a bleeder resistor calculated to pass 15 
ma from screen to ground be used. 


PLATE OPERATION - The plate dissipation 
rating of the 4CS250R is limited by anode core 
and ceramic/metal seal temperature. These are a 
function of the thermal link and are discussed in 
the ‘‘Cooling’’ section. 


MULTIPLE OPERATION - To obtain maximum 
power with minimum distortion from tubes operated 


in multiple it is desirable to adjust individual 
screen or grid-bias voltages so the peak plate 
current for each tube is equal at the crest of the 
exciting voltage. Under these conditions, in- 
dividual dc plate currents will be approximately 
equal for full input signal for class-AB] operation. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely differ- 
ent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, Califomia 94070, for 
information and recommendations. 
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ANODE POWER DISSIPATION OF 4CS250R VS HEAT SINK 
AREA FOR WAKEFIELD B—1703 (SAFETY FACTOR INCLUDED) 


AMBIENT AIR TEMP. 25°C 


WAKEFIELD B-1703 CROSS-SECTION (~3 FINS/INCH) 
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THERMAL RESISTANCE VS AVERAGE TEMPERATURE OF 4CS250R THERMAL LINK INCLUDING 1 LAYER 
OF WAKEFIELD 120 THERMAL COMPOUND BETWEEN BeO AND HEAT SINK 


THERMAL RESISTANCE IN °C/AWATT 
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AVERAGE BeO THERMAL LINK TEMPERATURE (°C) 


FIG, 3 C 
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VAPOR-COOLED 
RADIAL-BEAM 
POWER-TETRODE 


The EIMAC 4CV8000A is a ceramic/metal vapor-cooled power tetrode 
designed to be used as a Class-AB] linear amplifier in audio or radio- 
frequency applications. Its characteristic of low intermodulation distortion 
makes it specially suitable for single-sideband service. The vapor-cooled 
anode has a dissipation rating of 8000 watts when mounted in an EIMAC 
BR-101 broiler. 

The 4CV8000A is also recommended for Class-C radio-frequency power 
amplifier and plate-modulated radio-frequency power amplifier service. 


GENERAL CHARACTERISTICS! 


Filament: Thoriated Tungsten 
Bs AMR PM Cayo sia chs <a letish vSbi'o lo ahay oi. a%a Gace hasnt’ Pomey Oct 0:45 2. 
Sear Tr tem te UEVO LTS Ue, Master Or wore eters) oe eee oe 41.5 A 
Amplification Factor (Average): 
BrMOPOCTC CM ace dett Why 32, s Bewege aye ach ote fesle le 6-80 \9 2s) 


Pere et oe Boe EE ore hs obec aiel Sens Wer eee cw ceh a fete Sete ahaha Rok ates 130 pF 
CTS G6 Ase Ae eet ig 5 oko pe OR Bata biry  Seeey Bice emia eer see 1.0 pF 


AME ies ea Aad Aves ce oh Ge ae ith Io eT i a er cee 150 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accorcance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
[eS E Sy oe th iy BRC ME os EE Ae ONE HS th Sg 7.98 in; 202.69 mm 
DIAMiG ll ML Berns. <4 aoa ss SRO we ee gens MOM ANT. 5... ae ems 7.87 in; 199.90 mm 
DCMT PUM Moye Cine Satie, ore" thes sys fe MR eT yt |S levacck os Phae eee FO Deer. 2K 
SiDer apie tO SION eee cies, st atc em ee hd «gee heen, Axis vertical, base up 
Maximum Operating Temperature: 
GEV E TT Gar) ES EVERTEEA CUE ATTEN. SE el iA eal ne hPa wh Me Race pin a ng ee a am 250°C 
ANOGesH lat Greg uaa. Cisst st Santee eb ee RIM eon ecw kat) ia a ee ae 110°C 
COLD Cater es creak Voy eg Megs: ors, faut ucicie apse een . ete at Nn Gol Vapor and Forced Air 
BERS co os 7 BOL ory BABE ie nae eae Pee Be i Special, ring and breach-block terminal surfaces 
Recommended: Alt oVSteM SOCKCtame ms. tree mer cee. ie eet eee ee me Fe) SK-1490 


Recommended Boiler 


Me MMM 2 oA ate ts  BR-101 
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TYPICAL OPERATION (Frequencies to 30 Mtiz) 
CAO NCCES meas AMPLIFIER Class AB1, Grid Driven, Peak Envelope or Modulation 
R PAN ted 1 Crest Conditions. 
Plate: Voltages « i-s),0 alates + eens 5000 6000 Vdc 
ole SUE E Uae UINT OS Sroersiay AWMnIeIe, 4 Ga So So Gao we 850 850 Vdc 
Grid Voltage, Un iam eee -130 -135 Vdc 
BYe LATS WOIANNES Sooo toeagse 7000 VOLTS Zero-Signal Plate Current ........ 1.0 1.0 Adc 
eTeN] WOILIDNGE abc poaon we 1000 VOLTS Single-Tone Plate CUFFeN te Ane neues oS 2.0 Adc 
Agee : 2.0 AMPERES Single-Tone Screen Cument- ee 130 125 mAdc 
Cera COBEN Sie cece cee: Paak rt Grid Voltage 200 eee 120 125 v 
PEATE DISSIPAMI@Neteuicmens sien se 8000 WATTS Plate Dissipation ....+-+.see5 3650 4750 W 
SCREENSDISSIPAll@ Niamh st neice 175 WATTS Plates Guitouite ROW Chanmem mati ama mrt 6000 7250 W 
CRI OPOISSIRATIOND a: cieie = tue cee oe 50 WATTS Resonant Load Impedance........ PANTO, 1825 0 
1. Adjust to specified zero-signal dc plate current. 2. Approximate value . 
RR aeaaacaaacaaaaaaaaasaaaaal 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR ‘ 
PlatesVolfage se srtewe ier dena ens) as 6 7000 Vd 
Class C Telegraphy or FM Telephony eG oe ue - 


Screen Voltage teva anaeeeene sua one 500 500 Vdc 
(Key-Down Conditions) 


Guids Voltage Aas eke te -240 -265 Vdc 
RiaterCurrenteenn eee ees cae oe 1.95 1.90 Adc 

ABSOLUTE MAXIMUM RATINGS Screen Curent! sisy eke ee 315 295 mAdc 
GricdkiCGurrentl@ieecse eee ae oe eae 135 125 mAdc 

DGIPEATE VOLTAGE eee 7000 VOLTS Peak rf Grid Voltagel........... 345 370 v 

DGISGREEN) VOLTAGE. ice eee 1000 VOLTS Calculated Driving Power ....... 47 47 W 

DGIPLATECURRENJ eames 2.0 AMPERES Plate Output Power ..........-. 9.2 11.0 kW 

PLATE DISSIPATIONS eee eee 8000 WATTS 

EGREEN DISSIPATION Sareea 175 WATTS 

GRID. DISSIPATION eee 50 WATTS 1. Approximate value. 


RP SS RPE RS EP ES ES YE EE I Ta I a I I LS ET ET, 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 30 MHz) 
AMPLIFIER-GRID DRIVEN 


: of. Plate Voltage 
Class C Telephony (Carrier Conditions) 


stelqererny WOINSIS(S) gp po oo po pee 6 oe 400 400 Vdc 
Grid Voltage dean. oreaene ence ate one -250 -250 Vdc 
ABSOLUTE MAXIMUM RATINGS PlaterCun entees\ smears aan erie meas 1.4. 1.35 Adc 
Screen-Currentl « aces enn 225 235 mAdc 
DC PLATE VOLTAGE fae ena 5000 VOLTS GridvGurrent |) ee ape ener 115 125 mAdc 
DC SCREEN:VOLTAGE iy, tsa: 600 VOLTS Peak af Screen Voltage 1 
DC PLATE CURRENT .........-. 1.4 AMPERES PA Pecan ets OR icles Se oe 
PLATE DISSIPATION! ..........-. 5500 WATTS EUG CUE os pe eg 2a ee 
SCREEN DISSIPATION2........-.- 175 WATTS ORG cP ATEN LE a, Fae Sal Naat 
PilaterDiSSipatlOnmeeem nema ano meete 1200 1250 W 
GRID DISSIPATION2 .........--- 50 WATTS Plate, OutoutiLOWErenn. a nemenen cnt 4400 5500 W 


1. Corresponds to 8000 watts at 100% sine-wave 
modulation. 


2. Average, with or without modulation. 1. Approximate value. 
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AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) 


MODULATOR eltcrg: fe] Vt: (s\-0), Mey Cee mer a renee 5000 6000 Vdc 
AB , Grid Dri Sj idal DEKGCKIEN CHLAQG «nea tts cnts ssheFuehis esi) is 850 850 Vdc 

eis wed ose non, (ins) Waye) Griayoltage1 7m GME G 130-135 Vde 
Zero-Signal Plate Current ........ 2.0 2.0 Adc 

ABSOLUTE MAXIMUM RATINGS (per tube) Max. Signal Plate Current........ 3.9 4.0 Adc 
Max. Signal Screen Current! .. 0... 260 250 mAdc 

DG PEAne VOLTAGEM 4472 .. Fae 7000 VOLTS ee e SAB Ta regres, nace ree e 

ax. Signal Plate Dissipation2. .... 

Gro GREENE V OLDAGE se ae. et culeg me 1000 VOLTS Plate Output Power fy )ae ly ioe, 12.0 14.5 kW 

DC PLATE CURRENT ........-.-. 2.0 AMPERES Load Resistance (plate to plate).... 4340 3650 Q 

PIEATEMDISSIPATION Os 6 csectsoe) « ci ok 8000 WATTS 1. Approximate value. 

SEREENSDISSIPATIION © 3 cietet. suena ene 175 WATTS >. Per'Tube. 

GRID DISSIPATION ........... 50 WATTS 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained direct measurement or by calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, screen 
and plate voltage is assumed. If this procedure is followed, there will be little variation in output power when 
the tube is changed, even though there may be some variation in grid and screen current. The grid and screen 
currents which result when the desired plate current is obtained are incidental and vary from tube to tube. 


These current variations cause no difficulty so long as the circuit maintains the correct voltage in the 
presence of the variations in current. In Class C service, if grid bias is obtained principally by means of a 
grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct rf grid 
voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 
Heater: Current at 9.0 volts 2 ache, Pu Eee prs Mat eeere ry Rte tie mags Rey Ril 
Interelectrode Capacitances ' (grounded cathode connection) 

i Pe Des Tene trees ce es nas aie AiG wediete-'s ye (> jwdugnuehart ys teapinks fy dame poiese)ccsimpeet LOU ae 4 Le 
sueiiehses! Pete -wal0s3. ipl cep 
(SOL Meee Mer NONE fe cutte Wer ce cabs Me. ova leon so-so diese delist te ceett aes Gane eNecone oie WuRcaen ates 1.4 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


APPLICATION 
MECHANICAL 


MOUNTING - The 4CV8000A must be operated 
with its axis vertical, base up in an EIMAC 
BR-101 boiler. Care must be exercised when 
installing to insure that the boiler is level, the 


COOLING - Cooling is accomplished by im- 
mersing the anode in the distilled water filled 
BR-101 boiler. The energy dissipated at the 
anode causes the water to boil at the surfaces of 


water is at the proper level and that the flange 
of the tube makes a vapor tight seal against the 
rubber ‘‘0”’ ring and boiler. A typical vapor 


cooling system is shown in this data sheet. 


SOCKET - The EIMAC SK-1490 socket is avail- 
able for use with the 4CV8000A. Filament, 
control-grid, and screen-grid connections are 
made to this socket. 


the anode, be converted into steam and be carried 
away to the condenser. The boiling action keeps 
the anode surfaces at approximately 100°C. In 
a properly designed boiler-tube system (such as 
the 4CV8000A and BR-101), it is extremely un- 
likely that the anode surfaces will ever exceed 
110°C - well below the 250°C maximum rating-at 
full dissipation ratings. 

The water in the boiler must be maintained at 


4CV8000A 


a constant level, just below the top of the fins 
on the anode cooler. This is accomplished auto- 
matically in the vapor cooling system shown. 
Condensate from the condenser is retumed to the 
boiler to maintain this constant fluid level. Any 
decrease in liquid level is sensed by the control 
box, CB-102. A low water level in the control 
box activates the solenoid water valve, allowing 
make-up water from the reservoir to enter the 
boiler. When the proper level is reached, the con- 
trol box de-energizes the solenoid, stopping the 
flow from the reservoir. A second switch in the 
control box is energized if the water level drops 
to a lower level because of an empty reservoir 
or a constriction in the line. This switch may be 
used to shut down the equipment or activate an 
alarm. 

For reliable operation, it is important that the 
control box and boiler be mounted so that the 
level sensed by the control box is exactly the 
same as the level in the boiler. 

Cooling of the tube base is accomplished by 
blowing 25-50 CFM of air through the socket 
from the sides. 


ELECTRICAL 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CV8000A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


FILAMENT OPERATION - The rated filament 
voltage for the 4CV8000A is 9.0 volts. Filament 


voltage, as measured at the socket, must be 
maintained at 9.0 volts plus or minus five per- 
cent to obtain maximum tube life. The use of a 
constant voltage filament transformer is recom- 
mended. 


GRID OPERATION - The 4CV8000A grid has a 
maximum dissipation rating of 50 watts. Pre- 
cautions should be observed to avoid exceeding 
this rating. Grid dissipation is the product of 
the dc grid current and the peak positive grid 
voltage swing. 


SCREEN OPERATION - The power dissipated 
by the screen must not exceed 175 watts. Screen 
dissipation, in cases where no ac is applied to 
the screen, is the product of screen voltage and 
screen current. If the screen voltage is modu- 
lated, the screen dissipation will depend upon 
loading, driving power and screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
sipation in the event of these failures. 


PLATE DISSIPATION - The plate dissipation 
rating of 8000 watts attainable through vapor 
cooling provides a large margin of safety. It is 
unlikely that this rating will be exceeded, even 
during tuning periods. 

When the 4CV8000A is used as a plate-modu- 
lated rf amplifier, this rating is reduced to 5500 
watts with a reduced plate input rating of 5000 
volts and 1.4 amps. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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DIMENSIONAL DATA 


INCHES MILLIMETERS 
om aaa mae [REE [om we] REF 
3.525 | 86.27 | 99.53 | -- | 
+ 0.860 | 0.890 22.610 1h Sere 
C_| 2.985 [75.82 || 76.84;|5 =Fis 
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ref Sss{ $5ss-| [sess [zoe 
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TENTATIVE DATA 


4CV20,000/ 


VAPOR-COOLED 
RADIAL-BEAM. 
POWER-TETRODE 


The Eimac 4CV20,000A is a vapor-cooled, ceramic-metal, power tetrode designed 
for use as an oscillator, modulator, or amplifier in audio and radio-frequency 
applications. The vapor-cooled anode is conservatively rated at 20 kilowatts of 
plate dissipation when mounted in an Eimac BR-200 boiler. 


A pair of these tubes in class AB. audio frequency or radio frequency linear 


amplifier service will deliver 35 kilowatts output. The frequency for maximum 
ratings is 30 megacycles; operation to 110 megacycles is possible at reduced input. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament; Thoriated Tungsten Min. Nom. Max. 
WOLCA ere om O ane ve me te em ee 5 volts 
CULYENt = l= Sma ee 8 re 1 8 78 amps 
Amplification Factor (Grid-Screen) - - - - - - - 4,5 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input <y = = = == = = = = 108 122 uuf 
OUTDUE ante a bavi en ae = oS 8 23 uuf 
Feedback = ee Ee th iat Wy ER etl TY 0 uuf 
® Direct Interelectrode Capacitances, Grounded Grid: 
- Input"=" = = =e = ee ew He = lh 48 58 uuf 
Oulput eg Se Rin | 18 23 uuf 
PECANACK =e tee ey ne em es ee be T0 uuf 
Pe hemency tor Maximum Ratings <= je. Allan) iene ee ma = = 30 Mc 
MECHANICAL 
EET Reeds ate me oo cs Oe a Ce ee ee eee eae a ee Special, Concentric 
mecommended Socket = im mie ie ee ee le Eimac, SK=300A 
mecotmamended Boer =" ee Gem be re ms wee Eimac, BR-200 
BEpe rating Poston cpm i em mmm fm le cy me mt ih re A I vertical, baseup 
FB Ly OST lee et a Vapor & Forced air 
Maximum Seal Temperature = - = - - - = = = = = w= = w= me we se nw O59? Cc 
Maximum Anode Core Temperature - - - - - - = = = = = = = = = ~ = - — 9599 C 
Maximum Over-all Dimensions: 
Clea ae Se Bene ee mw) a a Nr PL GS. Binenee 
DATO CLOT Gmina kt ge em ae OP Ge ee, Oo lm OW A ioe inches 
ER LS Ga Wag) a We ee a EY 9 a ee 21 pounds 
RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony TYPICAL OPERATION (Below 30 Mc) 
MAXIMUM RATINGS 
DC PLATE VOLTAGE (to 30 Mc) 7500 MAX. VOLTS po Maced valnce Bove dyna se wo 
SEF eM UNOPS. NOLES hates cridavgttazel 2 MAA) 950 -300 volts 
(60-110. Mc) 6500 MAX, VOLTS = ng Plate Current - - - 3.0 3.0 amps 
DC SCREEN VOLTAGE- - - 1500 MAX. VOLTS DG PSepeen' Currents ao 500 500 mA 
DC PLATE CURRENT (to 30 Mc) 3.0 MAX. AMPS : 
) (30-60 Mc) 2.8 MAX, AMPS DC Grid Current = ‘=< = 290 290 mA 
. (60-110 Mc) 2.6 MAX. AMPS Peak RF Grid Voltage* - 520 530 volts 
PLATE DISSIPATION 20,000, MAXGWATT Saye ttving Power’ — = o=" = 150 105 walle 
SCREEN DISSIPATION - - - 250MAX.WATTS Plate Output Power - - - 12,900 17,000 watts 
GRID DISSIPATION - - - - 75 MAX. WATTS * Approximate Values 


(Effective 11-8-62) Copyright 1962 by Eitel-McCullough, Inc. 


<a nity 4CV20,000A 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


TYPICAL OPERATION 


Class-C Telephony (Carrier conditions except where (Frequencies below 30 megacycles) 
noted) DC Plate Voltage- - - - - 4000 5000 volts 
MAXIMUM RATINGS DC Screen Voltage - - - - 500 500 volts 
DC PLATE VOLTAGE - - - 5000 MAX. VOLTS Peak AF Screen Voltage 
DC SCREEN VOLTAGE - - 1000 MAX. VOLTS (For 100% modulation)- - - 470 490 volts 
DC PLATE CURRENT - - - 2.5 MAX, AMPS DC Grid Voltage - - - - - -320 ~-340 volts 
PLATE DISSIPATION* - - - 13,500 MAX. WATTS DC Plate Current- - - - - 2.2 2.2 amps 
SCREEN DISSIPATION - - - 250 MAX, WATTS DG, Screen Curréent** = = §=999335)00330 sens 
GRID DISSIPATION - - - - 75 MAX, WATTS DC Grid Current** - - - - 160 150 mA 
: Peak RF Grid Voltage**- - - 490 510 volts 
i ane pee a te WDD BAM Mon Soke iets Bae Grid Driving Power - - - - 78.5 76.5 watts 
; Plate Dissipation - - - - - 3050 3250 watts 
** Approximate values. Plate Output Power - - - - 5750 7750 watts 


RADIO-FREQUENCY 


LINEAR AMPLIFIER 
TYPICAL OPERATION (Two Tubes) 


ET ny DC Plate Voltage- - - - - 5000 7500 volts 
MAXIMUM RATINGS (per tube) DC Screen Voltage - - - - 1500 1500 volts 
DC PLATE VOLTAGE - - - 7500 MAX, VOLTS DC Grid Voltage - - - - - -250 -260 volts 
DC SCREEN VOLTAGE - - 1500 MAX. VOLTS Max-Signal Plate Current - - 8.0 8.0 amps 
DC PLATE CURRENT - - - 4.0 MAX, AMPS Zero-Signal Plate Current - - 4.0 4.0 amps 
PLATE DISSIPATION - - = 20,000 MAX. WATTS Max-Signal Screen Current** - 330 300 mA 
SCREEN DISSIPATION - - - 250 MAX, WATTS Peak RF Driving Voltage** - - 240 250 volts 
GRID DISSIPATION - - - 75 MAX, WATTS Driving Power - - = = = 0 0 watts 
* Per Tube Load Resistance, Plate-to-Plate- 1180 2060 ohms 

Max-Signal Plate Dissipation* - 970012,500 watts 
** Approximate values. Max-Signal Plate Output Power 20,60035,000 watts 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Peak-Envelope or Modula- 
OR MODULATOR tion-Crest Conditions. 

DC Plate Voltage - - - - - 5000 7500 volts 
Class-AB, DC Screen Voltage - - - - 1500 1500 volts 

DC Grid Voltage - - - - - -250 -260 volts 
MAXIMUM RATINGS : 
DC PLATE VOLTAGE - - - 7500 MAX, VOLTS Dee eta Bute Ana ee 
Der PCR EEN OUT AG Ee ame OMA XS VOLTS Max-Si a Screen cameo — = 165 150 ae 
DC ee Ub TE CUBR END al pa ME aA MES Peak RE Grid Voltage* - - - 240 250 volts 
PLATE DISSIPATION - - - 20,000 MAX. WATTS Driving Power es yt eae 0 i) pate 
he eae CN ae aa ee ee Plate Dissipation - - - - - 970012,500 watts 


GRID DISSIPATION =) = (RESO LENIN: Plate Output Power- - - 10,30017,500 watts 
* Approximate values Resonant Load Impedance- - 590 1030 ohms 


NOTE: ‘‘TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. 
No allowance is made for circuit losses of any kind. Adjustment of the rf grid drive to obtain the speci- 
fied plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure 
is followed, there will be little variation in output power when tubes are changed, even though there may be 
some variations in grid and screen currents. The grid and screen currents which result when the desired 


plate current is obtained are incidental and vary from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. 
If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain 
the required bias voltage when the correct rf driving voltage is applied. 


4CV20,000A dent} a 


APPLICATION 


MECHANICAL 


MOUNTING — The 4CV20,000A must be operated 
with its axis vertical, base up in an Eimac BR-200 
boiler. Care must be exercised when installing to 
insure that the boiler is level, the water is at the 
proper level and that the flange of the tube makes a 
vapor tight seal against the rubber ‘‘O’’ ring and boiler. 
A typical vapor cooling system is shown below. 


SOCKET — The Eimac SK-300A socket is available for 
use with the 4C V20,000A. Filament, control grid and 
screen grid connections are made to this socket. 


COOLING — Cooling is accomplished by immersing 
the anode in the distilled water filled BR-200 boiler. 
The energy dissipated at the anode causes the water to 
boil at the surfaces of the anode, be converted into 
steam and be carried away to the condenser. The boil- 
ing action keeps the anode surfaces at approximately 
100°C. In a properly designed boiler-tube system 
(such as the 4CV20,000A and BR-200), it is extremely 
unlikely that the anode surfaces will ever exceed 
110°C - well below the 250°C maximum rating - at 
full dissipation ratings. 


The water in the boiler must be maintained at a con- 
stant level as indicated by the markon the boiler, just 
below the top of the fins on the anode cooler. This is 
accomplished automatically in the vapor cooling sys- 
tem shown. Condensate from the condenser is returned 
to the boiler to maintain this constant fluid level. Any 
losses or drops in liquid level are sensed by the con- 
trol box, CB-202. A low water level in the control 
box activates the solenoid water valve, allowing make- 
up water from the reservoir to enter the boiler. When 
the proper level is reached, the control box de- 
energizes the solenoid, stopping the flow from the 
reservoir. A second switch in the control box is 
energized if the water level drops to a lower level 
because of an empty reservoir or aconstrictionin the 
line. This switch may be used to shut down the equip- 
ment or activate an alarm. 


For reliable operation, it is important that the con- 
trol box and boiler be mounted so that the level sensed 
by the control box is exactly the same as the level in 
the boiler. 


Cooling of the tube base is accomplished by blowing 
25-50 CFM of air into the socket in the area of the 
filament seals. 


VAPOR COOLING SYSTEM 
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ELECTRICAL 


FILAMENT OPERATION —The rated filament voltage 
for the 4CV20,000A is 7.5 volts. Filament voltage, as 
measured at the socket, must be maintained at 7.5 
volts plus or minus five percent to obtain maximum 
tube life. The use of a constant voltage filament 
transformer is recommended. 


CONTROL-GRID OPERATION — The 4CV20,000A con- 
trol grid has a maximum dissipation rating of 75 
watts. Precautions should be observed to avoid ex- 
ceeding this rating. Grid dissipation is the product of 
the dc grid current and the peak positive grid voltage 
Swing. 


SCREEN-GRID OPERATION — The power dissipated 
by the screen must not exceed 250 watts. Screen 
dissipation, in cases where no ac is applied to the 
screen is the product of screen voltage and screen 
current. If the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving power 
and screen voltage. 


4CV20,000A deme} ners 


Screen dissipation is likely to rise to excesSive values 
when the plate voltage, bias voltage or plate load are 
removed with filament and screen voltages applied. 
Suitable protective means must be provided to limit 
the screen dissipation in the event of these failures. 


PLATE DISSIPATION — The plate dissipation rating 
of 20,000 watts attainable through vapor cooling pro- 
vides a large margin of safety. It is unlikely that this 
rating will be exceeded, even during tuning periods. 


When the 4CV20,000A is used as a plate-modulated 
rf amplifier, this rating is reduced to 13,500 watts 
with a reduced plate input rating of 5000 volts and 
2.5 amps. 


SPECIAL APPLICATIONS — If it is desired to operate 
this tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing 
Department, Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California for information and 
recommendations. 
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TENTATIVE DATA 


4CV35,000A 


VAPOR-COOLED 
RADIAL-BEAM 
POWER-TETRODE 


The Eimac 4CV35,000A is a ceramic-metal power tetrode intended for use as a 
Class-C amplifier in radio-frequency applications. It features anew type of internal 
mechanical structure which results in higher RF operating efficiency. Low RF losses 
in this mechanical structure permit operation of the 4CV35,000A at full ratings up 
to 110 megacycles. The 4CV35,000A is also recommended for Class-AB audio- 
frequency and radio-frequency linear power amplifier service. The vapor-cooled 
anode is rated at 35 kilowatts of plate dissipation, making the tube attractive for 
low efficiency applications. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated Tungsten 


Voltage et eae Tape em i moe eH volts 
Current =e eet = 1528 =) == 168 amps 
Amplification Factor (Grid-Screen) 
(average) - - - = = = = = @& 4,5 
Direct Interelectrode Capacitances, Grounded Cathode: Min. Max. 
a) input gee ee eee MH Km R178 uuf 
Outpt Sire = eee es | Os ee em 2800 27.0 uuf 
Feedback - - = = = = = = = = = = = = = = = = = = = = 2.0 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
IND ee ns ee a er ee ee rE ee ee ie =m 1G) 78.0 uuf 
Output eat mk are ae Geir me a me elgg meme om, oe (230.5280 uuf 
Feedback - = = - = = = = = = = = = = = = = = == = = 0.3 uuf 
MECHANICAL 
Base a i oe oid ae ine OD CCI Al | COUCCHULIG 
Maximum Seal Temperature - - = = -— = = (= ~ S30 G0 = ORS = OU OR Uhl PARI (O: 
Maximum Anode Core Temperature a a a 250°6 
Recommended Socket) === ee = = Bima, SK-SO0A 
Recommended Boiler” =" == = = = = = = = = = = = = = = = = = — Kimace BR=200 
Dperaling Position =s.— = |e i ee, ms m=, = AXIS vertical, base,upor down 
Maximum Dimensions: 
Tete 0 at aa ee mm re im iy ae et oe Lim om mmm ie O44 inohes 
Diameter - - - = = - = = = = = = = = = = = = = © = = 7.75 inches 
FONE LDN ater) ee eerie hee ete eee es FE pwede ee gem le mes mee ee le, OPC CUA Ee 
Pee OVV GIO a en cen rl eee eee) eg ety tet ma ea a em me fo mi 20) DONS 
SrigpinraWeient (A DDIOXiTIALe) @ "= ewe erm = eR ee es ee = |, pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR 
- - - - Ss 
Class-C Telegraphy or FM Telephony (Key-down ai aie arp inn “Se reek Mae 
pone ie) DC Grid Voltage - - - - -515  -540 volts 
MAXIMUM RATINGS DC Plate Current - - - - 4.95 4.8 amps 
DC PLATE VOLTAGE - - - 10,000 MAX. VOLTS DC Screen Current- - - -  .580 .)85 amp 
() DC SCREEN VOLTAGE - - 2,000 MAX, VOLTS DCGridCurrent - - - - .360 .320 amp 
\ DC PLATE CURRENT - - - 5.0 MAX, AMPS Peak RF Grid Voltage - - - 675 700 ~=volts 
PLATE DISSIPATION - - - 35,000 MAX. WATTS Driving Power - - - - - 240 225 watts 
SCREEN DISSIPATION - - - 450 MAX, WATTS Plate Dissipation - - - - 9000 10.000 watts 
GRID DISSIPATION _ = 200 MAX. WATTS Plate Output Power- - - -27.000- 38,000 watts 


(Effective 12-3-62) Copyright 1962 by Eitel-McCullough, Inc. 


— fmtF.4cv35,000A 


PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER DC Plate Voltage - - - - 6000 98000 volts 
Class-C Telephony (Carrier conditions unless noted) DC Screen Voltage- - - - £750 750 ~=s volts 
Peak AF Screen Voltage 
MAXIMUM RATINGS Set 
DC PLATE VOLTAGE - - - 8000 MAX. VOLTS (For 100% modulation) 740 710 ~=—volts 
DC Grid Voltage - - - - -600 -640 volts 
DC SCREEN VOLTAGE- - - 1500 MAX. VOLTS 
DC Plate Current - - = = 3.75 3.65 amps 
DO PLATE CURRENT = =" = 4.0 MAX. AMPS WO ies Ge) on Nz 430 ae 
PLATE DISSIPATION* - - - 23,000 MAX. WATTS : : : 
DCG-Grid Currents) ==) -") eso .180 mA 
SCREEN DISSIPATION - - - 450 MAX, WATTS Peak RF Grid Volt ay ee 800 840 it 
RID DISSIPATION- - - - 200 MAX. WATTS Se AUN cect ene = volts 
G Grid Driving: Powers 5-5) -—e— ea lou 150 watts 
*Corresponds to 35,000 watts at 100-percent sine- Plate Dissipation - - - - 5100 5800 watts 
-17,400 23,500 watts 


wave modulation. Plate Output Power- - - 


AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes) 


OR MODULATOR DC Plate Voltage - - - - 8000 10,000 volts 
Clase en DO Sereen, Voltage —" )-— )- —— 81500 oud volts 
wh DC Grid Voltage - - - = -290 -300 volts 
MAXIMUM RATINGS (Per Tube) Max-Signal Plate Current- - 10.7 L037 amps 
DC PLATE VOLTAGE - - = 10,000 MAX. VOLTS Zero-Signal Plate Current* - 5.0 5.0 amps 
DC SCREEN VOLTAGE- - - 2000 MAX. VOLTS Max-Signal Screen Current** .390 .340 mA 
DC PLATE CURRENT ===") — 6.0 MAX, AMPS Zero-Signal Screen Current - 0 0 amps 
PLATE DISSIPATION - - - 35,000 MAX. WATTS Peak AF Driving Voltage*- - 280 290 volts 
SCREEN DISSIPATION - - - 450 MAX, WATTS Driving Power - = - - - 0 0 watts 
GRID Diss PA LIONS 5 — ea 200 MAX. WATTS Load Resistance, Plate-to-Plate 1680 2200 ohms 
*Per Tube Max-Signal Plate Dissipation* 16.800 20,500 watts 
Max-Signal Plate Output 
Power - - - - - - 50,000 66,000 watts 


** Approximate Values 


TYPICAL OPERATION, Peak-Envelope or Modula- 
tion-Crest Conditions. 


RADIO-FREQUENCY LINEAR AMPLIFIER 


DC Plate Voltage - - - = 8000 10,000 volts 
Class-AB, DC sereen Voltage ==" -—) 5-9 31500 91500 volts 
DC Grid Voltage - - - = -290 £-300 volts 

MAXIMUM RATINGS s 
DC PLATE VOLTAGE - - - 10,000 MAX. VOLTS Max Signal Plate Current 5.39 5.30 amps 
Zero-Signal Plate Current - 2.5 2.5 amps 

DC SCREEN VOLTAGE- - - 2000 MAX. VOLTS : 
Max-Signal Screen Current* -  .195 170 mA 
Peas EO UREN ean ohh Meee MGs Peak RF Grid Voltage= = = 280 290 volts 
PLATE DISSIPATION - - - 35,000 MAX. WATTS Cee ee> eRe 8 eyes 0 Ay Le 
SCREEN DISSIPATION - - - 450 MAX. WATTS Site co a 
GRID DISSIPATION - - - - 200 MAX. WATTS Plate Dissipation - - - -16,800 20,500 watts 
. Plate Output Power- - - -25,000 33,000 watts 
Resonant Load Impedance- - 840 1100 ohms 


*Approximate Values 


NOTE: ‘‘TYPICAL OPERATION’? data are obtained by calculation from published characteristic curves 
and confirmed by direct tests. No allowance is made for circuit losses of any kind. Adjustment of the r-f 
grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage 
is assumed. If this procedure is followed, there will be little variation in output power when tubes are 
changed, even though there may be some variations in grid and screen currents. The grid and screen cur- 


rents which result when the desired plate current is obtained are incidental and vary from tube to tube. 
These current variations cause no difficulty so long as the circuit maintains the correct voltage in the 
presence of the variations in current. If grid bias is obtained principally by means of a grid resistor, the 
resistor must be adjustable to obtain the required bias voltage when the correct r-f driving voltage is 
applied. 
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APPLICATION 
MECHANICAL 


MOUNTING — The 4CV35,000A must be operated with 
its axis vertical, base up in an Eimac BR-200 boiler. 
Care must be exercised when installing to insure that 
the boiler is level, the water is at the proper level 
and that the flange of the tube makes a vapor tight 
seal against the rubber O-ring and boiler. A typical 
vapor cooling system is shown on the opposite page. 


SOCKET — The Eimac SK-310 socket is available for 
use with the 4CV35,000A. Filament, control grid and 
screen grid connections are made to this socket. 


COOLING — Cooling is accomplished by immersing 
the anode in the distilled water filled BR-200 boiler. 
The energy dissipated at the anode causes the water 
to boil at the surfaces of the anode, be converted into 
steam and be carried away to the condenser. The 
boiling action keeps the anode surfaces at approximate- 
ly 100°C. In a properly designed boiler-tube system 
(such as the 4CV35,000A and BR-200), it is extremely 
unlikely that the anode surfaces will ever exceed 
110°C - well below the 250°C maximum rating - at 
full dissipation ratings. 


The water in the boiler must be maintained at a con- 
stant level. Just below the top of the fins on the anode 
cooler. This is accomplished automatically in the vapor 
cooling system shown. Condensate from the condenser 
is returned to the boiler to maintain this constant 
fluid level. Any losses or drops in liquid level are 
sensed by the control box. CB-202. A low water level 
in the control box activates the solenoid water valve, 
allowing make-up water from the reservoir to enter 
the boiler. When the proper level is reached, the con- 
trol box de-engergizes the solenoid, stopping the flow 
from the reservoir. A second switch in the control 
box is energized if the water level drops to a lower 
level because of an empty reservoir or a constriction 
in the line. This switch may be used to shut down the 
equipment or activate an alarm. 


For reliable operation, it is important that the con- 
trol box and boiler be mounted so that the level sensed 
by the control box is exactly the same as the level in 
the boiler. 


Cooling of the tube base is accomplished by blowing 
25 - 50 CFM of air through the socket from the sides. 


VAPOR COOLING SYSTEM 
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ELECTRICAL 


FILAMENT OPERATION — The rated filament voltage 
for the 4CV35,000A is 6.3 volts. Filament voltage, as 
measured at the socket, must be maintained at 6.3 
volts plus or minus five percent to obtain maximum 
tube life. The use of aconstant voltage filament trans- 
former is recommended. 


CONTROL-GRID OPERATION — The 4CV35,000A 
control grid has a maximum dissipation rating of 200 
watts. Precautions should be observed to avoid ex- 
ceeding this rating. Grid dissipation is the product of 
the de grid current and the peak positive grid voltage 
swing. 


SCREEN-GRID OPERATION — The power dissi- 
pated by the screen must not exceed 450 watts. Screen 
dissipation. in cases where no ac is applied to the 
screen is the product of screen voltage and screen 
current. If the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving power and 
screen voltage. 
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Screen dissipation is likely to rise to excessive values 
when the plate voltage, bias voltage or plate load are 
removed with filament and screen voltages applied. 
Suitable protective means must be provided to limit 
the screen dissipation in the event of these failures. 


PLATE DISSIPATION — The plate dissipation rating 
of 35,000 watts attainable through vapor cooling pro- 
vides a large margin of safety. It is unlikely that this 
rating will be exceeded, even during tuning periods. 


When the 4C V35,000A is used as a plate-modulated rf 
amplifier, this rating is reduced to 23,000 watts with 
a reduced plate input rating of 8000 volts and 4.0 amps. 


SPECIAL APPLICATIONS — If it is desired to operate 
this tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing 
Department, Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California for information and 
recommendations. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 
MIN. MAX, NOM. 
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4CV50,000E 


VAPOR COOLED 
POWER TETRODE 


The EIMAC 4CV50,000E is a ceramic/metal, vapor-cooled power te- 
trode intended for use at the 50 to 100 kilowatt output power level. This 
tube is characterized by low input and feedback capacitances and low in- 
ternal lead inductances. A rugged mesh thoriated tungsten filament pro- 
vides adequate emission over the long operating life. It is recommended 
for use as a class C rf amplifier or oscillator, a class AB rf linear ampli- 
fier or a class AB push-pull af amplifier or modulator. The 4CV50,000F 
is also useful as a plate and screen modulated class C rf amplifier. The 
vapor cooled anode is rated at 50 kilowatts dissipation. 


GENERAL CHARACTERISTICS! — 
ELECTRICAL Shown with 


boiler removed. 
Filament: Mesh Thoriated Tungsten 
SEG EEC Ot 209 0 Re IPR ROR a EE 12% 0.6..V 
EMRE YR PEN AS URE ch UH aA oes eee aac 220 A 
a) Amplification Factor (Average) 
RIC LOTS CLCCTI MT reenter TCT e ee sg ees 4.5 


VOTED 2 Bi et ie a Se ear got OSE RS ee ee, ere Are rae 310 pF 
OUT ee wa Ee ont 5a SN ee os slats al alo. eBigleute dala rateMeehe ‘ave 33 pF 


ES, oaths ye FAR EAN Bi Ser RN Cle te ee cade Uo Oa 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


MECHANICAL 

Maximum Overall Dimensions: 
EE EL LESS 1DOLCL) ter eee temeMMNTe. eee ec te ey oh eS piacere elerenatn etre es t= s 11.500 in; (292.1 mm) 
RIES ACG CT espana hd Phare ne or Rv TA ORE RNR RAR ret et mbes oe cand ste 9,531 in; (241.0 mm) 
NeteWelont (ICSStDOLLCL) A teva tes ctettten cr tera a cat) oleueletan a: ovat eusey oye reels 31.5 1b; (14.3 kg) 

BOBram np COSiIUON a). Sabor Maa ihe es ished o <tc sie ate ete ins islets. oe Vertical, base down 


Maximum Operating Temperature: 


BCrAmiCnmetal seals and terminals wart cc <eisls avs sSakeucuserig. aimee oha> weet sees Gites cota eh tit ZUR 

) SOUS es Er acess 6 EOTe a CE OTE RIC EE GOERS ys 0 Se. ok dclede Maat “sone 040 Vapor and Forced Air 
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Reeanimended sn it ovetem SOCKEL auto tema. ts. «. 6 sie valens te ays lehefa onal EIMAC SK-2000 Series 
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RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class ABy, Grid Driven,. Peak Envelope or Modulation 
Class AB Crest Conditions. 
ee Labs US el eA Plate, Voltage S) Sycctsrs ea getaias cet sine tee an ane 10.0 kVdc 
HC PLATE VOLTAGE. Glee. eo 17,500 VOLTS Screen wvortege Huo ul Sc Oy OR posers. Pema Bos Ga <cdc ve whe 
DC SCREEN VOLTAGE......... 2,500 VOLTS Grid Voltage eVapeiereheicnenedelen cy otela etek sien ements -260 Vdc 
Zero-olgnaleelate, CUnCeM te meaner ne emer 3.4 Adc 
DC PLATE CURRENT ....-..--. 12.0 AMPERES Single Tone: Rlate’ Current mesa een eee 9.14 Adc 
PLATE DISSIPATION ........-.- 50,000 WATTS Peak’ rf-Grid: Voltage 200 sarear tn en eran 230 v 
SEREENRDISSIPATION Baeueeenetemenelte 1,500 WATTS Resonant Load Impedance .............. 600 Q) 
GRIDROUSSIPATIION mers enenemene ne 400 WATTS Plate Dissipation 4-7 ia.w eae eer eet aoe 35 kW 
Plate, Output POWenh. <a. .e.0 eee cee 57 kW 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 
EFS SET ESP ELE EE SY IS IES TEES SEE LTE OE ERE SOLOS ETN ILE DE, LEE ET NT EE RIEL ST aS A LI TPL SATE LEDS ELE SS LE TIT IE LE ETE DIET EIEIO 


RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR 
Class C Telegraphy or FM Telephony Flate-Voltage tisten artic oe fe ou ae 15.0 “15.0 KVde 
(Key-Down Conditions) Screen: Voltage: yee cer mierlo (letbeiee 1s: USekVde 
Grid Voltaga ta). pumas a nee -800 -800 Vdc 
; Plate; Currentiaas tee, ete ee aes 970i. 5. Ade 
MAIS UD OLUEG IRIS I Screen (Current hte) pees kat See es eee 0.9 0.83 Adc 
Grid (Currentuouyae © oat oe oes 125. 160 mAdc 
DG-PEATES OLTAGER stents nee 17,500 VOLTS Peak rf Grid Voltage | (oAY WO are 880 925 v 
DC SCREEN VOLTAGE......... 2,500 VOLTS Calculated Driving Powerl.......... 110 150 W 
DG PCATE CURR EN Tits 0.9 tetera 12.0 AMPERES Elate:Dissipatlonmeemeee caer inane eee 25 36 kW 
PEATE DISSIPATION er emenamer neers 50,000 WATTS PlatesOutputsROWwetae a iene ee ee 110 137 kW 
SEREENTDISSIPATLO Nene ene 1,500 WATTS Resonant Load Impedance .......... 820 615 


GRIDADISSIPATION Siete siatensneus 400 WATTS : 
1. Approximate value 


Reg S SELES STDERR TO EL! AEBS STS SEER Sa 2S TER ELE TE EAR ts ETS SDS EN RT ESOT IS EE LF LE SED NLL PGES LEE Y FI EIEIO LP TT 8 NETS AT OBIT TEE RET AE EAT 5 I OTE ITE TEI 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 30 MHz) 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) Plate )/oltage rst 0,1 trae 9.0 14.0 kVdc 
SCreen VOltagewe eke ste eee 750 °750 Vdc 
: Grid Voltageggy-wer perp ore eee re -600 -600 Vdc 
ABSOLUTE MAXIMUM:-RATINGS: Plate Curcent aati tol, aati amma 7.41 9.25 Adc 
Screen, Curtent 22s... ee 0.69 1.15 Adc 
DC PLATE VOLTAGE........4.. 15,000 VOLTS Grid Currentibent) Senay thy 5 cet ees re, 0.333 0.833 Adc 
DEtSEREENSV OLAV AG Emagen ensue sneae 2,000 VOLTS Peak af Screen Voltage 3 
DGIPEATE CURREN Imeem -aeteiene 12.0 AMPERES (100%'modulation) 7,2. ots 750 750 v 
PEATE DISSIPATION Geen ek ee 33,000 WATTS Peakori.GridiV.oltage: oe. nee 750 820 v 
SCREEN DISSIPATION2........ 1,500 WATTS Calculated Driving Power......... 250 685 W 
GAD I DISSIPATIONGLe ee 400 WATTS Plate, Dissipation se 6mesgae ais: a 1235 21.5 kW 
; Plate: Outputieowemeut te eee eee 54.2 110 kW 
1. Corresponds to 50,000 watts at 100% sine-wave 
modulation. 3. Approximate value . 


2. Average, with or without modulation. 
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AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 

OR MODULATOR 

Class AB1, Grid Driven (Sinusoidal Wave) PlateVoliage n2...1sbes oceiis wish sauce ae 15.0 kVdc 
Screen perage Ab Bt 55 Keer grerene er e reaR BtT 25k VG 
GridaVoltage |! (oR fee Wer een de ) o ata ae -280 Vdc 

ABSOLUTE MAXIMUM RATINGS (Per Tube) Zero-Si gnal Plate Current............. 5.0 Adc 
MaxeolgnalimiaterGuren te ensen enn mean 18.6 Adc 

DC PLATE VOLTAGE.......... 17,500 VOLTS Max. Signal Screen Current!............ 0.6 Adc 

DG SCREENS VOETAG Esse -t sete 2,500 VOLTS Peak abGrid' Voltage?) 320.) erat ee 21 5a 

DE IPEATE- CURRENGtsscnageneier eee 12.0 AMPERES Peak: Driving Power wat. -.eane wens eee O w 

PEATE DISSIPATION aa oe 50,000 WATTS Max. Signal Plate Dissipation2 ......... 41.7 kW 

SCREEN DISSIPATION......... 1,500 WATTS Plate Output Power .......--....004. 195 kW 

GRID DISSIPATION .......... 400 WATTS Load Resistance (plate to plate)......... 1870 Q 


1. Approximate value. 
2. Per tube. 
3. Adjust to give stated zero-signal plate current. 
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TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
emer utrentat 12:0 volts a ee. ok er egateters eI Rea 
Interelectrode Capacitances (grounded cathode connection) 

BED are x 8. 8 face. Sie De Fe ol, 2 by endcth te SOM eee. ete ode ques 
UID Ob she cows pee weeds sacar. 0.5, 7, Pla ee a Semmens fs 4710, 650/08 
Ee A aca tie AS PS oes ee ee ee ee 1.0 pF 
Interelectrode Capacitances (grounded grid connection) 

i) OS gee Ec eS © GIDiG On oe eee nee ene cacao a aCe 130° 150 spr 
Output . RI os ees sare aret gs, (ae ER oasis Hannatire ati al): «ols Ue 
US Aad hE ee cc Sree, erate) Cet re ae eta 0.5 pF 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CV50,000E must be operated 
with its axis vertical. The base of the tube must 
be down. 
SOCKET - The EIMAC sockets type SK-2000 
series are recommended for use with the 4CV- 
50,000E. 
COOLING - Cooling is accomplished by im- 
mersing the anode in the distilled water filled 
EIMAC boiler. The energy dissipated at the anode 
causes the water to boil at the surfaces of the 
anode, to be converted into steam and be carried 
away to the condenser. The boiling action keeps 
the anode surfaces at approximately 100°C. In a 
properly designed boiler-tube system, it is ex- 
tremely unlikely that the anode surfaces will 
ever exceed 110°C at full dissipation ratings. 
The water in the boiler must be maintained 
at a constant level which may be accomplished 
automatically in an EIMAC vapor cooling system. 
Condensate from the condenser is returned to the 
boiler to maintain a constant coolant level. Any 
losses or drops in coolant level are sensed and 
makeup water enters the boiler from the reservoir. 
When the proper level is reached the flow from 
the reservoir is stopped automatically. A switch 
is energized when the reservoir water level drops 
to a low level. This switch may be used to shut 
down the equipment or activate an alarm. 


Air cooling of the tube base is required whenever 
filament voltage is applied. A minimum air flow of 
100 cfm should be ducted toward the center of the 
EIMAC SK-2000 socket from a blower or fan. Pres- 
sure drop through the SK-2000 socket is approxi- 
mately 0.5 inches of water. The air system must 
be capable of supplying 100 cfm into this head. 

The water used as a coolant in the vapor 
phase cooling system is continuously distilled. 

It is imperative that the resistivity of the water 
be maintained above 200,000 ohms/cm3, The 
entry of any contaminator to the system must be 
prevented. The use of any lead bearing alloys 
such as brass or soft/solder in fabrication of the 
cooling system must be avoided since steam 
leaches out the lead, contaminating the coolant. 


Suitable materials for a cooling system are 
copper, hard solder, and polypropylene. Any 
contamination of the water causes leakage cur- 
rent to flow through the water supply lines to 
ground. When the resistivity is low this leakage 
current power will cause boiling in the lines, 
interfering with the proper operation of the system. 


The user must be prepared to flush the system 
on initial startup to purge any contamination 
which may have entered the components during 
shipment or assembly. 
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ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 per- 
cent rms responding meter. The peak emission 
at rated filament voltage of the EIMAC 4CV- 
50,000E is normally many times the peak emis- 
sion required for communication service. A small 
decrease in filament temperature due to reduc- 
tion of filament voltage can increase the life of 
the 4CV50,000E by a substantial percentage. It 
is good practice to determine the nominal fila- 
ment voltage for a particular application that will 
not adversely affect equipment operation. This 
is done by measuring some important parameter 
of performance such as plate current, power out- 
put, or distortion while filament voltage is re- 
duced on the 4CV50,000E. At some point in 
filament voltage there will be noticeable 
reduction in plate current, or power output, or an 
increase in age slightly higher than the point 
at which performance appears to deteriorate. 
This point should be periodically checked to 
maintain proper operation. 


GRID OPERATION - The 4CV50,000E control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 


SCREEN OPERATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and dc screen 
current. With screen modulation the dissipation 
is dependent on rms screen voltage and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent any 
of these conditions. 


The 4CV50,000E may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions. The screen supply volt- 
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur- 
rent may flow if the screen power supply exhibits 
a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 


4 


cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use -a bleeder if a series electron- 
tube regulator is employed. 


PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainable through vapor cooling 
provides a large margin of safety in most appli- 
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CV50,000E is 
used as a plate-modulated rf amplifier, plate 


dissipation under carrier conditions is limited 
to 33,300 watts. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CV50,000E are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all e- 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CV50,000E, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 4CV- 
50,000E, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


4CV50,000E hn. — 


FAULT PROTECTION - In addition to normal 
plate overcurrent interlock, screen current inter- 
lock, and coolant flow interlock, it is good 
practice to protect the tube from intemal damage 
which could result from occasional plate arcing 
at high anode voltages. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
the tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
some form of electronic crowbar which will dis- 
charge power supply capacitors in a few micro- 
seconds following indication of start of a plate 
arc is recommended. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Application 
Engineering, Power Grid Tube Division, EIMAC 
Division of Varian, 301 Industrial Way, San 
Carlos, California 94070, for information and 
recommendations. 
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4 -20UNC-2B 
THRU, 12 HOLES 
EQUALLY SPACED ON 
7.375 DIA. P.C. 


3/16 DIA. INDEX HOLE THRU ON 
8.750 DIA. PC. TO ALIGN WITH LOCKING 
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DIMENSIONAL DATA 


196.85 * 
1.75 3.78 
9.70 1.73 
20.24 | 23.42 
123.83 | 127.00 


PIN WITHIN 102 11.500* 
1.437 ° 36.50° 
0469 | 0.531 | tol | 13.49 
22 1/2°* 22 1/2°* 
30°* 
*REFERENCE DIMENSIONS ARE FOR INFORMATION 
ONLY AND ARE NOT REQUIRED FOR INSPECTION 
5/16 DA. HOLE THRU PURPOSES. 
8 HOLES EQUALLY SPACED 
ON 8.750 DIA. PC. eo ® all 
NOTE: NOMINAL OVERALL HEIGHT WITH 
a = BOILER = 13.0 INCHES (330.2 mm). 
—ANODE 
" @) 
f r 
—— 
DO NOT CONTACT OD: 
‘ | 
SURFACE © / ; 
é DIA. PIN ~ CONTROL 
BLE [o's ova. | SEE NEKO: FILAMENT 
TUBE, MOUNTED ON ao 
SURFACE ‘o' a 
FEATURES & BIE [.015 01A.| 
DATUM AT MMC. 
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VAPOR COOLED 
POWER TETRODE 


The EIMAC 4CV50,000J is a ceramic/metal, vapor-cooled power tetrode 
intended for use at the 50 to 100 kilowatt output power level. This tube is 
characterized by low input and feedback capacitances and low internal 
lead inductances. A rugged mesh thoriated tungsten filament provides ade- 
quate emission over the long operating life. It is recommended for use as 
a class AB{ rf linear amplifier. The vapor cooled anode is rated at 50 kilo- 
watts dissipation. 


GENERAL CHARACTERISTICS | 


ELECTRICAL 


Filament: Mesh Thoriated Tungsten 
CIES pe schan Toto Ace ica en ecrepteAcrr ee cee eee are ee Te 0.0m, 
MeITTeHl bea tel Ze UnVOLMS amare ts toe. a ech cus em eee pee) ae 220 A 
Amplification Factor (Average) 
nT GY SS TE Sage bs io EL So eae 4 Se eee te once: eee ae ecer eae 4.5 


Cine ere eh  eNaer RIeG he re et ay oe. ee 8 310 pF 


OL aiscden we OS Alta Bee ae Ou eae ec eta ty Oe ea re rs 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


MECHANICAL 
Overall Dimensions: 

DPenvintlessabotler)Qemrcse ete coe es etoile torent tsus 0st are ett a. 11.500 in; 292.1 mm 

Diametetaeewe ecm ee Neri t rsa. alice. een ree yer tenn, con hr ah eer ce 9.531 in; 241.0 mm 

NetiWeionta(lessi boiler tae ewecwe U0; cote fats ety esac oy centuries ce ceetal sx fs 31.5 1b; 14.3 kg 
Operatin pIPOSsition perme Wea Wend tes geese ioant a: no eae. Sates rc etre #28. tease. Vertical, base down 
Maximum Operating Temperature: 

Goramicy Me talgseal seandatcilinia| Scmiyoneec 1. een oe 4,0 Sane tn Oc eget oc. eee 250°C 
Clete AINE a Ree Ge Okie a oO 1s SEP s, Get Oren eee ier eee Pore Vapor and Forced Air 
BEC Ss or Se oy bak Boraetio & oad Bet ea ot DERE Caa un ORION. E-Ohc Gacge Conan Paras Ml Pgee Mer = Special 
Reeommended AirsSystemmocketirat peat ictc lta cee eee, EIMAC SK-2000 Series 
Recommended! Boiletns.cstsere Pap detn se Perret Pee he eran ae ee eg Ce EIMAC BR-710, 720 

2) 
(Effective 7-15-71) © 1971 by Varian Printed in U.S.A. 
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4CV50,000J 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB, Grid Driven Peak Envelope or Modulation 
Crest Conditions 


ABSOLUTE MAXIMUM RATINGS: 


Elate.V Ol tage manne meaner SO es chi Be shel Wiele 
DGPEATERN OLTAGES-wercactiemenencne 17,500 VOLTS screen VOltage a) i satan vee breed peat ee ee 1.5 kVde 
DEISCREENRVOETAG ES en iaenen en 2,500 VOLTS GridiVoltage lia... kee eee -250 Vde 
DP GaPEATESCURREN ligeemcmsis soma ace 12.0 AMPERES Zero-Signal Plate Current ............. 3.6 Adc 
PEATE Diss) PATON ann tnenen ni 50,000 WATTS single-lone™ Plate: Current san n-amemee eee 9.8 Adc 
SCREENTDISS|PATION@tareasmcnemem eter: 1,500 WATTS Peak-tf<Grid Voltage <1, 3 aise ee eee 250 v 
GRIDEDISSTRATIONiewemeecncmsr chute 400 WATTS Resonant Load Impedance ............. 413 0 

Plate: DIssi pationae, a... a-0 enn care eee 35 kW 
1. Adjust to specified zero-signal dc plate current. Plate: Output/ ROWer , nnves) cer tets tai ene eee 45 kW 
2. Approximate value. Intermod. Distortion Products 3 
3. The IMD products are referenced against one tone Sra Order Wa cara Scrre iets eee eee a -46 dB 

of a two-equal tone signal. Sth: Order ras. eect ., aes hs bee ee eae -60 dB 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Heater: Current at 12.0 volts ..... schaePu els xe gee SEN eh Corres Oe 200 230 A 
Interelectrode Capacitances (grounded cathode connection) 
OST Uy Bar Perec Pane NPs ey oy he sen ens Cre re BRN Oak etna oF A 290 Ree oOmp i 
Ole] | EPEC rt a, ch Oey tury Mae bee g Pre eA car 2 Rcbs wien, to tye oe gs eee eet ou 642.0 Seno: Uap 
OS rere Pek he ary pn rey Here ea ey ire RTP TRO PERS Te re --- bis) ist 
Interelectrode Capacitances (grounded grid connection) 
Cind Pc eaeteets. pee ee De excets fete ieee Ft Ratead or rts oe 6 : Ligmee lo /e pe 
Coutwerecen EP ey A Ey ae biti eis Suen Se CO Aeon ct MN) ea) SP 
OF Rares ose ey A See RENE Case ee Ru Pea aril pees 025. pH 
APPLICATION 
MECHANICAL 


MOUNTING - The 4CV50,000J must be operated 
with its axis vertical. The base of the tube must 
be down. 


SOCKET - The EIMAC sockets type SK-2000 
series are recommended for use with the 4CV- 
50,000]. 


COOLING - Cooling is accomplished by im- 
mersing the anode in the distilled water filled 
EIMAC boiler. The energy dissipated at the anode 
causes the water to boil at the surfaces of the 
anode, to be converted into steam and be carried 
away to the condenser. The boiling action keeps 
the anode surfaces at approximately 100°C. In a 
properly designed boiler-tube system, it is ex- 


tremely unlikely that the anode surfaces will 
ever exceed 110°C at full dissipation ratings. 

The water in the boiler must be maintained 
at a constant level which may be accomplished 
automatically in an EIMAC vapor cooling system. 
Condensate from the condenser is returned to the 
boiler to maintain a constant coolant level. Any 
losses or drops in coolant level are sensed and 


makeup water enters the boiler from the reservoir. 


When the proper level is reached the flow from 
the reservoir is stopped automatically. A switch 
is energized when the reservoir water level drops 
to a low level. This switch may be used to shut 
down the equipment or activate an alarm. 

Air cooling of the tube base is required when- 
ever filament voltage is applied. A minimum air 


flow of 100 cfm should be ducted toward the cen- 
ter of the EIMAC SK-2000 socket from a blower or 
fan. Pressure drop through the SK-2000 socket is 
approximately 0.5 inches of water. The air system 
must be capable of supplying 100 cfm into this 
head. 

The water used as a coolant in the vapor 
phase cooling system is continuously distilled. 
It is imperative that the resistivity of the water 
be maintained above 200,000 ohms/cm. The 
entry of any contaminator to the system must be 
prevented. The use of any lead bearing alloys 
such as brass or soft/solder in fabrication of the 
cooling system must be avoided since steam 
leaches out the lead, contaminating the coolant. 

Suitable materials for a cooling system are 
copper, hard solder, and polypropylene. Any con- 
tamination of the water causes leakage current to 
flow through the water supply lines to ground. 
When the resistivity is low this leakage current 
power will cause boiling in the lines, interfering 
with the proper operation of the system. 

The user must be prepared to flush the system 
On initial startup to purge any contamination 
which may have entered the components during 
shipment or assembly. 


ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 per- 
cent rms responding meter. The peak emission 
at rated filament voltage of the EIMAC 4CV- 
50,000J is normally many times the peak emis- 
Sion required for communication service. A small 
decrease in filament temperature due to reduc- 
tion of filament voltage can increase the life of 
the 4CV50,000J by a substantial percentage. It 
is good practice to determine the nominal fila- 
ment voltage for a particular application that will 
not adversely affect equipment operation. This 
is done by measuring some important parameter 
of performance such as plate current, power out- 
put, or distortion while filament voltage is re- 
duced on the 4CV50,000J. At some point in fila- 
ment voltage there will be noticeable reduction 
in plate current, or power output, or an increase 
in distortion. Operation must be at a filament volt- 
age slightly higher than the point at which perform- 
ance appears to deteriorate. This point should be 
periodically checked to maintain proper operation. 


GRID OPERATION - The 4CV50,000J control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 


4CV50,000J 


SCREEN OPERATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and de screen 
current. With screen modulation the dissipation 
is dependent on rms screen voltage and rms 
Screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent any 
of these conditions. 

The 4CV50,000J may exhibit reversed screen 
current to a greater or lesser degree depending 
On operating conditions. The screen supply volt- 
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur- 
rent may flow if the screen power supply exhibits 
a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 
cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. 


PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainable through vapor cooling 
provides a large margin of safety in most appli- 
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CV50,000J is 
used as a plate-modulated rf amplifier, plate 
dissipation under carrier conditions is limited 
to 33,300 watts. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CV50,000J are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CV50,000J, operating 
at its rated voltages and currents, is a potential 


X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
Or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 


Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


4(V50,000J 


Many EIMAC power tubes, such as the 4CV- 
50,000J, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry - -- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
plate overcurrent interlock, screen current inter- 
lock, and coolant flow interlock, it is good 
practice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltages. 


In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
the tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
some form of electronic crowbar which will dis- 
charge power supply capacitors in a few micro- 
seconds following indication of start of a plate 
arc is recommended. 


SPECIAL APPLICATION - If it is desired to 
Operate this tube under conditions widely dif- 
ferent from those listed here, write to Application 
Engineering, Power Grid Tube Division, EIMAC 
Division of Varian, 301 Industrial Way, San 
Carlos, California 94070, for information and 
recommendations. 
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4CV50,000J 


+ -20UNC-2B 
THRU, 12 HOLES 
EQUALLY SPACED ON 
7.375 DIA. P.C. 


3/16 DIA. INDEX HOLE THRU ON 
8.750 DIA. PC. TO ALIGN WITH LOCKING 


DIMENSIONAL DATA 


INCHES MILLIMETERS 
bm a MAX. | MIN. | MAX. 
| A | 9468 | 9.531 | 240.49 | 242.09 | 
| 8 | 5.000 | 5.250 | 127.00 | 133.35 | 
RR eee 
Po [1230 | 1270 | size | 32.26 | 
re | 3.865 | 3.205 | 90.17 | 0860 
PF [4240 | 4260 | 107,70 | 108.20 
| ¢ | 4490 | 4.510 | 114.05 | 11455 | 
YH | 7.750° 196.85" 
3.78 

K 


292.10* 


11.91 13.49 
raps Wied 


“REFERENCE DIMENSIONS ARE FOR INFORMATION 
ONLY AND ARE NOT REQUIRED FOR INSPECTION 
PURPOSES. 


NOTE: NOMINAL OVERALL HEIGHT WITH 
BOILER = 13.0 INCHES (330.2 mm). 


| 
| 


PIN WITHIN 10° 
S/I6_ DIA HOLE THRU 
8 HOLES EQUALLY SPACED 
—= 
ome} ee a 
ie 
DO NOT CONTACT OD: 
\ L | Q) (k) 
"i t (Lb _ 1 
la 1 © 
ov 
| oe BN 
| \ 
SURFACE ‘0! | SS ~ SCREEN 
ae Suis 
3 bia. PIN | ~ CONTROL 
io” = ae | 
tl E | O15 DIA. SEE INDEX HOLE FILAMENT 
TUBE MOUNTED ON ee 
SURFACE) 
FEATURES. 8 BIE Los ou. 
DATUM AT MMC. 


4CV75,000A 


VAPOR COOLED 
POWER TETRODE 


The EIMAC 4CV75,000A is a ceramic/metal, vapor-cooled power tetrode 
intended for use at the 50 to 80 kilowatt output power level. It is recom- 
mended for use as a Class C rf amplifier or oscillator, a Class AB rf linear 


amplifier, or a Class AB push-pull af amplifier or modulator. The 4CV- CVv750008 : 
75,000A is also useful as a plate and screen modulated Class C rf amp- 
lifier. 


The vapor-cooled anode is rated at 75 kilowatts of dissipation when 
mounted in the EIMAC BR-320 boiler assembly. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated Tungsten 
RRR 5 BORER TSR cerca ec ea sae as 10% 0:57 V 
MirrentmatmlO-U VOltSs cure tecess he tenes «> + + sare ceko (ans 300 A BR-320 Boiler 
Amplification Factor (Grid-Screen, average)... ......0-- 4.5 ee aAe 
Direct Interelectrode Capacitances (grounded filament) 
Cony Be Oe ore ong PO Ee © ek PRE RS 8s OE eae Co CoO hare raed omer are ae 440 pF 
2) YRNWED sew rh AR Sec A 8 ee EO PT ORE IE Cha ML a 52 pi 
OCT od & Sea era aS CS Gro 9 8 Els a eee erence eee ect 2.3 pis 
Direct Interelectrode Capacitances (grounded grid) 
Sir Me eae a ie ee renee, Peri ee Wats tect ee ceed in le in iene susie (<< sie 0 810 ¢ aus \egs 175 pF 
CAE Rn ene Rae ee ae ea Be Ste ee cc aes Caren RS ee eee 57 pF 
Oh 3 WR MA oo ob Sone ee ee eee oe eer 0.4 pF 
Frequency for Maximum Ratings: 
COM Tey ree ets Ts Hee SRD cy ss agate cede s eaCehe onesie we geanee smemeneys 30 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as a 
result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


MECHANICAL 
Maximum Overall Dimensions: (without boiler) 

LAST lis wet Bac chduty Geet cen tase Rinne ay err Page 6 <)cetaoacaneene 17.450 in; 443.2 mm 

OPENACS ee oe Ay ee as 2 Ae Ras a a es Bs eh ae 9.300 in; 236.2 mm 
ING CRW C10) teeta wear enone los annie eRe tered. Lact y veetehs ousicue ts fe lene <ivangs) « 00 1b; 22/3. ke 
Dperatine Ositi Of trc tt ete ce tetete (ected Mae re oR ris Sale ko og ni'sg sis bak) isi Vertical, base down 
Maximum Operating Temperature: 

Pace -andeAnode seals:, 5% mcaeens: seus Weel bls ersten ae ete Soe iana elec ecer eee) sient ene 25026 
ReCOMMENGEH OOCKEL sie erates te tetetee we cree scat tie « sber sree ennian ore, ers EIMAC SK-1500 Series 
Rema mmpnded GCOMECr: 7. ne eee We Ser ERNE os Os pete. wien ts ole. sng» fol eia. at ere EIMAC BR-320 

® PaO Ms ole aa ecee be Rae etal ot ee Race este ce sites is oes ecielale yas os: + Vapor and Forced Air 
(Effective 6-15-71) © by Varian Printed in U.S.A. 


a NET OEE TE PIN PS Ho ITE EET 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


4CV75,000A 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB] 


MAXIMUM RATINGS: 


DCHEEATES VOLTAGE 21. Seve os 15,000 
DGrOCHEEND VOLTAGE.» «cnate cree. i 2500 
DCAELATESCURRENT W2pciste sate = 29 15 
BATE ISoleAn LON Bemsas ob seetiens tens 75,000 
SGREEN DISSIPATION 253 3 ew os 1750 
HID IDI SSIPATHION 2: peecnera so. 500 


SS SS ET SE EE IIS ET SLE TNT oR ELIS IY EC BEET PCT ETE LIE ONT EI IE ATED ELE PE EPSP EE EET TID ITI 


RAD|]O FREQUENCY POWER AMPLIFIER OR 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


OSCILLATOR Class C Telegraphy or FM Telephony 


(Key-Down Conditions) 


MAXIMUM RATINGS: 


DGsrEATE VOLTAGE. an osname 15,000 
DCISGREEN) VOLTAGEMe wera. cs 2500 
DEsGRIOeVOLTAGE? Sac at cera ee a -2000 
DS (HUN ME(CUINMENIT caogcagacacnd 15 
PEATE DiosIPATION #22.) ceciunie 75 
SCREEN! DISSIPATION Si a. me 2 1750 
GRID DISSIPATION Fins wpe on tenet ne 500 


Se SS ER TT ES PES I BE Re Ee BREE NTL SELL IT TOE RLS ESE AS PIE TE I IE CETTE EGET BS PAOD RS EL AEE ETE IST YET EPCOT TE 


VOLTS 
VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


DG PLATE VOLTAGE se c1. eee 12,500 
DG*SCREEN| VOLTAGE, » a...) A 2000 
DGIGRID VOLTAGE aan Lee -2000 
DC UPLATE CURRENTiogs ole eee 15 
PLATE DISSIPATION'. ....%.... 50,000 
SCREEN DISSIPATION2......... 1750 
GRID DISSIPATION2 .......... 500 


VOLTS 
VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


1. Corresponds to 75,000 watts at 10% sine-wave 


modulation. 
2. Average, with or without modulation. 


SS SS I GT AT SREP TEAL: SI a SERS SR TSE RE SP SEI TY AS I A 8S RRR NE IS CT PP ERR EET, 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB1, Grid Driven 


(Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube) 


DGIPLATE. VOLTAGES carcass neo 15,000 
DC SCREEN VOLTAGE. 232 aces 2500 
DG-PLATE*CURRENT: Sarr. & oa 15 
PLATE DISSIPATION irnee oie = rrene 75,000 
SCREEN DISSIPATION ......... 1750 
HD DISS) PAT LON ites ote esate nars 500 


1. Approximate value. 
2. Per Tube. 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Class AB1, Grid Driven, Peak Envelope or Modulation 


Crest Conditions 


Plate: Voltagek ice... ss, anc ices © amuse teks 10.0 
screen: Voltages. <i csercnn teen een Le 
Grid'‘Voltage |?) emi See ere -290 
Zero-Signal Plate Current ......... 2.0 
Single Tone Plate Current......... 8.7 
Single-Tone Screen Current? ....... 0.385 
Peak rf Grid Voltage2........... 270 
Plate: Dissi pationg.7..5 sakes. a ee 32 
Plate ‘©utput Power... cares eee 55 


15.0 kVdc 
1.5 kVdc 
-340 Vdc 
1.0 Adc 
7.55 Adc 
0.310 Adc 
SIOMV, 
30.5 W 
82.5 kW 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value . 


TYPICAL OPERATION (Frequencies to 30 MHz) 


BlatesVoltagemeera anemone 10.0 15.0 
Screen Voltage ........ 750 750 
Grid) Voltageus 2.5) ne -425 -480 
Plate Current™ tas. cece 44 6.7 6.45 
Screen Current!,........ 0.925 0.810 
GridiCurrent Wanna 0.320 0.355 
Peak rf Grid Voltagel..... 575 640 
Calculated Driving Power 185 225 
Plate Input Power ....... 67 96.5 
Plate Dissipation ....... 122 14 
Plate Output Power ...... 55 82.5 


1. Approximate value. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plato.Voltage sac ae ase kee 7.5 
Screen®Voltadem. tere. ster ener 750 
GridiVoltagem eee cot eee -460 
Plate.Gurrentaeeeoce ees 720 
Screen Cirrent).s so) fee Wer 
GridiGucrentla sear wre ae 0.375 
Peak af Screen Voltage 1 

(MOOS modulation) ieeeseae iene: 640 
Peak rf Grid Voltagel.......... 630 
Calculated Driving Power....... 235 
Plate "Input Powers. .-.ae 2... .2e 52eo 
Plate: Dissipation ele weer ae. 10.5 
PlatesOutput-Powenma,. .w es Le: 42 


1. Approximate value. 


TYPICAL OPERATION (Two Tubes) 


RiatesVoltage@ yaa een ee 10.0 
screenaVoltade =. .1.7aeet ea 1.5 
Grid, Voltage “on-scene se -290 
Zero-Signal Plate Current ....... 4.0 
Max. Signal Plate Current ...... 17.4 
Zero-Signal Screen Current!. ..... 0 
Max. Signal Screen Current! ..... 0.77 
Max. Signal Grid Current! ...... 0 
Peak af Grid Voltage2........ , 270 
Peak Driving Power........... 0 
PlatednputiPowetee cae cs ecee 143 
Max. Signal Plate Dissipation . 33 
Plate Output Power ........... 110 
Load Resistance(plate to plate) ... 1150 


3. Adjust to give stated zero-signal plate current. 


NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 


4CV75,000A 


screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 


by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


PEC MMTCreN Cerit el). () VOItS merece ete Siete cine cic c <iscc es 0s se es be ee 280 310 A 


eiioue warmup lime <2... 05. 1s te we we 


Interelectrode Capacitances (grounded filament connection) 
I ae ee ee Ce eA ites uss sina aes icv’ ge 410. 470. pk 
Coote . ie Ge, aoe Oo ea ee ee a nn eee ese oer 20] 460 spr 


eoeteks FOpeR eee: Crete? ceers ePues eens 105m Seep 


Interelectrode Capacitances (grounded grid connection) 
Ol 5. geeudl ae ate Ana Aaah GA aa acta os eee ee SiG Bb Oil’ 


CELE ei ee ye ee rears 


bis m ial Sat ba RAE Te ET EY MRE aD 


--- 0.6 pF 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CV75,000A must be mounted 
vertically, anode up, in an EIMAC BR-320 boiler. 
Care must be exercised to insure that the axis of 
the tube/boiler combination is vertical and that 
the water in the boiler is at the level indicated 
on the outline drawing of the tube and boiler 
The anode flange on the tube must seat securely 
against the rubber ‘‘O’’ ring, forming a liquid- 
tight seal between the tube and boiler. 


SOCKETING - The EIMAC SK-1500 series 
is available for use with the 4CV75,000A. Fila- 
ment, control grid, and screen grid connections 
are made to this socket. Springfinger contacts on 
the socket are used to make connections to the 
concentric rings on the tube base. 


COOLING - Anode cooling is accomplished by 
immersion in a ‘‘boiler’’ filled with distilled 
water. Energy dissipated by the anode causes the 
water to boil at the anode surface, be converted 
into steam, and carried away to an external con- 
denser. The condensate is then returned to the 
boiler, completing the cycle. 


This boiling action maintains the anode sur- 
face at a fairly constant temperature near 100°C. 
The vapor-cooled tube has good overload capabili- 
ties; excess dissipation for moderate periods only 
causes more water to boil. 

A control box (EIMAC CB-202) is used to 
sense water level in the boiler and signal for 
make-up water from a reservoir, and also to shut 
down the system in case of low water level. In 
order to perform its function, the control box must 
be mounted so that its water level mark is at the 
same elevation as the water level mark on the 
boiler. 

Since the tube anode and boiler are usually at 
high potential to ground, water and steam con- 
nections to the boiler are made through insulated 
tubing. 

A pressure equalizing line is required between 
the steam side of the system and the top of the 
control box. Its function is to provide the same 
pressure in the control box as in the boiler. 

Separate cooling of the tube base is required 
and is accomplished by directing a minimum of 60 
cfm of air at 25°C maximum at sea level (rising to 
100 cfm of air at 50°C maximum at sea level) into 
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the socket from the side, in the area of the fila- 
ment seals. In addition, a minimum of 2 cfm of air 
should be directed into the base well of the tube, 
to maintain a safe temperature in this area. Base 
air cooling should be applied before or simultane- 
ously with the application of electrode voltages, 
including the filament, and should be maintained 
for a short period after all voltages are removed 
to allow for tube cool-down. 


ELECTRICAL 


FILAMENT - The rated filament voltage for the 
4CV75,000A is 10.0 volts and, as measured at the 
socket or the base of the tube, should be main- 
tained within plus or minus five percent to obtain 
maximum tube life and consistent performance. 

Filament starting (inrush) current should be 
limited to a maximum of 900 amperes. 

Voltage between filament and the base plates 
of either tube or the SK-1500 socket should not 
exceed 100 volts. 


CONTROL GRID OPERATION - The 4CV75,000A 
control grid is rated at 500 watts of dissipation. 
Grid dissipation is the approximate product of 
a grid current and peak positive grid voltage. 


SCREEN DISSIPATION - The power dissipated 
by the screen grid must not exceed 1750 watts. 
Where no ac voltage is applied to the screen, 
dissipation is the product of dc screen voltage 
and dc screen current. With screen modulation the 
the dissipation is dependent on rms screen volt- 
age and rms screen current. Plate voltage, plate 
load, or bias voltage must never be removed while 
filament and screen voltages are present on the 
tube since the screen dissipation rating will be 
exceeded. Suitable protective means must be pro- 
vided to prevent any of these conditions. 

The 4CV75,000A may exhibit reverse screen 
current, depending on operating conditions. The 
screen supply voltage must be maintained con- 
stant for any values of negative and positive 
screen current which may be encountered. Danger- 
ously high plate current may flow if the screen 
power supply exhibits a rising voltage character- 
istic with negative screen current. Stabilization 
may be accomplished with a bleeder resistor con- 
nected from screen to cathode, or an electron-tube 
regulator circuit may be used in the screen sup- 
ply. A bleeder resistor must be used if a series 
regulator is employed. 


PLATE DISSIPATION - The plate dissipation of 
75 kilowatts attainable with vapor cooling pro- 
vides a large margin of safety in most applica- 


tions. The rating may be exceeded for brief per- 
iods during tuning. When the 4CV75,000A is used 
as a plate-modulated rf amplifier, plate dissi- 
pation under carrier conditions is limited to 50 
kilowatts. : 


FAULT PROTECTION - In addition to the 
normal plate-overcurrent interlock, screen-current 
interlock, and vapor-cooling control box interlock, 
it is good practice to protect the tube from in- 
ternal damage caused by an internal plate arc 
which may occur at high plate voltages. 

A protective resistance of 5 to 25 ohms should 
always be connected in series with the tube 
anode, to absorb power-supply stored energy if a 
plate arc should occur. An electronic crowbar, 
which will discharge power-supply capacitors in 
a few microseconds after the start of a plate arc, 
is recommended. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gresSively more dangerous X-ray radiation as the 
voltage is increased. The 4CV75,000A, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase Significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CV75,000A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary Circuits of the power supply and to dis- 


charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation of heating 
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effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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MILLIMETERS 
ESSER oe [omin. | MAX. | REF | 
TA | 5562/5812] - - |[i4i.28[l4763] - - | 
Cc [4500] 7.000) 2=s2m] [11 430/17 780) momen 
rd | 5980] 6.o20[ - - |[isis9|i5291[ - - | 
rE | 6510/6560] - - |[16535]i66e62| - - | 
TF | 6980] z020| - - |{i7729|i7a30| - - | 
rc | 7480|7520[ - - |{is999|i9100] - - | 
TH | 7975| 8.015 [| - - |/20256|20358 | - - | 
ON. 7501 GOONS M184 445 | 5 one 
KY [i220] 270 )|e-2= 8) (83099) 32264 a= meme 
© [0.690) 0740 |= =] (87534 18:80N 
TM [6942/7192 [ - - |[i7633fis268 |] - - | 
TN | 8.725 1-8.950 | -.- .|[221.62 |22733 | = a 
TP [iz.o00 [7.450 | - - |[431.80 [44323] - - | 
ERA eee 
: 9-49 [13-142 [= - | 


NOTES: 


[_REF DIMENSIONS ARE FOR INFO. 


BR 320 BOILER; ONLY & ARE NOT REQUIRED FOR) 
NSP 


NOT SUPPLIED UNLESS 
ORDERED. 


‘o' RING, 8-1/4 1.D X 1/8 THK. 


(WITH BOILER MOUNTED) 


l0O-24 UNC-2A 
ACORN NUT, BRASS 
NILPL., 12 EA 


REQUIRED (SUPPLIED 
WITH BOILER) 


He 


THE TOTAL INDICATED RUNOUT OF THESE CONTACT EDGES 
SHALL NOT EXCEED .125 WITH RESPECT TO "W" MEASURED 
WITH TUBE MOUNTED ON BOTTOM CERAMIC. 


VENT HOLE 
LOCATIONS 
NOT CRITICAL 


Lol © 


SECTION A-A (rotated 114°) 


TENTATIVE DATA 
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» Sarna nan Os Taray Oss RADIAL-BEAM 
POWER TETRODE 


VAPOR COOLED 


The Eimac 4CV100,000C is a ceramic-metal power tetrode intended for use in the 
100 to 200-kilowatt output-power range. It is recommended for use as a Class-C rf 
amplifier or oscillator, Class-AB , rf amplifier, or Class-ABj af amplifier or modula- 
tor. The vapor-cooled anode is rated at 100 kilowatts maximum dissipation. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltages etn a= > ee em ee OO volts 
® Current=- - - = - - = = = = = = = = 300 amperes 
Aonplitication.kactor (Gridzscreen) (Average)) “=~ = - = = = 5D 


Direct Interelectrode Capacitances, Grounded Cathode (Average): 


Input SAT LD Re ee ee ee ee ee ae 2)! Mur 

QU OG panei etree) eae Ste eee map rey ome ho 45 Mu 

Meeduack=¢ =) (ou eg = ia ee rena has ee Ma 
Prequency tora\iaximumM Ratings fa 5 a9 os em me 30 Mc 

MECHANICAL 

Base - = = - = = = = = - = = = = = = §$pecial, graduated rings 
Recommended Socket — ee ee ee ell Eimac, SK-1500 
@peratine Position “—h —s'- a= wieder Rs eee peiio ofAis? vertical, basegup 
Cooling- - - - - - = = = = = = = = = Vapor-phase and forced air 
Maximum Seal Temperature - - - - - - = = = = = 200 = 


Maximum Overall Dimensions: 
Height -*» = =~ = s = = = = = = = = 


) Diametcwe eee ee es Bee 


Net Weight- - - - - = = = = = = = = = = = = 95 pounds 


17.0 inches 


10.0 inches 


(Effective 10-18-62) Copyright 1962 by Eitel McCullough, Inc. Printed in U.S.A, 
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RADIO-FREQUENCY POWER AMPLIFIER OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 


ABSOLUTE MAXIMUM RATINGS 


DE*PLATE  VOEUTAGH (<5 2 eee 20,000 MAX VOLTS 
DE SCREENWOERUCAGE i=) sea ee 2,500 MAX VOLTS 
DC PLATERCURRENT § =). is Fe ae oo 15 MAX AMPS 
PLATE DISSIPATION Se SIRE ae ae Sahat: | he ed 100,000 MAX WATTS 
SCREEN DISSIPATION “= a=" Oe ee 1,750 MAX WATTS 
GRID DISSIPATION nt Mant Re Sh get le DS SE 500 MAX WATTS 

TYPICAL OPERATION (per tube) 
DC Plate Voltage ah ee ep  m fag ne ee 20,000 volts 
DC Screen Voltage Sad od etn later Ue? tet ere eye 1,500 volts 
DC Grid Voltage a -800 volts 
DC Plate Current ei) ie i oa Se L320 amps 
DC Screen Current = ee a =e em 1.0 amps 
DC Grid Current =) img 5 ga = = aw a 125 ma 
Peak RF Grid Voltage ee ae a ian en 1,000 volts 
Driving Power ae om ee a ne 125 watts 
Plate Dissipation av = oe eas tre = ae 54,000 watts 
Plate Output Power ~ gem a ee oa em pe a ee ae 220,000 watts 

PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER 
Class-C Telephony (Carrier conditions except where noted) 

ABSOLUTE MAXIMUM RATINGS (per tube) 
DGsPIATEAVOLTAGE] )— aa — Oe — eee ee 15,000 MAX VOLTS 
DCSCRBEN VOLAGE) =— Slat a 2,000 MAX VOLTS 
DCi1PEATE.GURREN TS (a= 7 ee 15 MAX AMPS 
PLATE DISSIPATION aie i a 66,500 MAX WATTS 
SCREEN@DISSIBATION 2 2= <:—) 6 —s0 > See ee ee 1,750 MAX WATTS 
GRID DISSIPATION al Se fe ane ems 500 MAX WATTS 

TYPICAL OPERATION 
DC Plate Voltage - - = = = ee ee ee 15,000 volts 
DC Screen Voltage mpi ee meen owe mn Gam gabe my ae 750 volts 
Peak AF Screen Voltage (for 100% modulation)* - - - - - 750 volts 
DC Grid Voltage ~ ee aa ae Se a ee mt 500 volts 
DC Plate Current aoe el at = Ee a | a eA amps 
DC Screen Current me fe a mt Se ee ms 2.15 amps 
DC Grid Current a ee eee ee i a 1.4 amps 
Peak RF Grid Voltage ~ me Oe la le ee em ie 800 volts 
Driving Power eo ee se ct 1125 watts 
Plate Dissipation* RM ed lil It ee 60,000 watts 
Plate Output Power ee ee an ae ee a = 135,000 watts 


* Approximate Value 
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id) RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB}, Grid Driven 


ABSOLUTE MAXIMUM RATINGS (SINGLE-TONE CONDITIONS) (per tube) 


20,000 MAX VOLTS 
i Ee) Eg Ee 2,500 MAX VOLTS 
15 MAX AMPS 
- - 100,000 MAX WATTS 
1,750 MAX WATTS 
500 MAX WATTS 


DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


TYPICAL OPERATION (per tube) 


DC Plate Voltage ce ake sac, rt lle el A Br 20,000 volts 
DC Screen Voltage ro SR er a es ite Se ad Eo 1,500 volts 
DC Grid Voltage* Ae 2 a ee -340 volts 
Zero-Signal DC Plate Current eins Be en a Fam Son 3.0 amps 
Maximum-Signal DC Plate Current - = - = - = = = 9.4 amps 
Mri ina screen Current) = ja = ist pa = = 310 ma 
Peak RF Grid Voltage -— = = =e = = - - - 330 volts 
Driving Power = Seen eS a id 0 watts 
Plate Dissipation ~= - = = = = = = eee 98,000 watts 
meaaum—sional Plate Output Power -) =| = - -.- = = 130.000 watts 
Resonant Load Impedance- - - = - - - = - - - = 1,250 ohms 


AUDIO-FREQUENCY AMPLIFIER OR MODULATOR 
Class-AB, 


ABSOLUTE MAXIMUM RATINGS (per tube) 


20,000 MAX VOLTS 
—f- =a = 2,500 MAX VOLTS 

15 MAX AMPS 
100,000 MAX WATTS 
eee tee 4 ee Oe 1,750 MAX WATTS 
900 MAX WATTS 


DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


TYPICAL OPERATION (two tubes, sinusoidal wave) 


DC Plate Voltage aed ale eee 1 Coe we ak oth hf ne Raa a 20.000 volts 
DC Screen Voltage eagle Race A ws ARR’ ako) Sh Ce 1,500 volts 
DC Grid Voltage* wad hog) 7 Gk et eee ln W Lie Oe = ee | -340 volts 
Pero-pipna le Doe ALG CULT ch ieice: cat wpm nim be em gems 6.0 amps 
Maximum-Signal DC Plate Current ah ie ink glad oat a oe 18.8 amps 
Naximum-sSignaltDC Screen Gurr cnt sae yee) ee Fm ke 620 ma 
Peak AF Driving Voltage (per tube) mgieemre me ee 330 volts 
Driving Power a tech.) cy kle Pat, . epee Ohm Cage ae ee ae 0 watts 
Load Resistance, Plate-to-plate- - - - - - = = = = 2.500 ohms 
&) Pigiesoieeipacion (per tube) ye =< pe 58.000 watts 
Meaximieeiond) PALE Outputs ower = — = - = = -« = 260.000 watts 


*Adjust grid voltage to obtain specified zero-signal plate current. 


FILAMENT 


CONTROL GR/D 


SCREEN GRID 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 
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8244 . 
4CW2000A 


CERAMIC 
POWER TETRODE 


The EIMAC 8244/4CW2000A is a ceramic/metal water cooled radial- 
beam tetrode with a rated maximum plate dissipation of 2000 watts. It is a 
low-voltage high current tube designed for Class ABI rf linear amplifier or 
audio amplifier applications where its high gain may be used to advantage. 
It is also recommended for voltage or current regulator service. As a regula- 
tor, the maximum dc plate voltage rating is 6000 volts. The 8244/4CW2000A 
is the water-cooled version of the 8168/4CX1000A. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 

Cathode: Oxide-coated Unipotential  . 
BrePSTEY OU AOC alse cc nn eeetene cons eee el aioe oe jel e's share 6;0 2.023 nV = ae 
Heater current) at. Os0,VOltS.-« sien sce 8 ice oe we 9.0 A a 

Transconductance (Average): 
Rees CEAUG ta 2) Chet te stahegerc cise “oisns, «feists 37,000 pmhos 

Amplification Factor (Average): 

&% ETON COP SC LOC IEE Ort anes eM e eU Ree nl dre cs Javalisne eee sts svete Pelel ators aver sue 3.8 

Direct Interelectrode Capacitance (grounded cathode)2 
CeCe cee RCO Pree Saree alesse te. coe bs.< fo isrelotie: si agsini 2.0 ohare 81.5 pF 
CINE SA os Cok RRS pr Rob tie Ae ey ES A Ee nae RC ro eet 11.8 pF 
Cee eens wate eee pert PnP Cetera cs foie tc eo och elar et aterale e's ele ete are 0.015 pF 

Frequency of Maximum Rating: 
Wee Ft ae See adem eevee oe akc ees, os oh sik fol Uv ays Vena edeiden Motels ela vecelter% 110 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a Special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 

LETS ATS ie ee OS PEO Beet OS OES ORE ELT One aches aA Er CRE 5.69 in; 144.5 mm 

Wea IO LOL Mae meer oe Mee ts chen behind Matas fe ree 8 Sol cease lh veen ere edie a cueseues ica 2.66 in; 67.6 mm 
SEL EE es 4 ee Ss yas Ceres Co Se A Tey Sa Eee Pome 27 0z; 766 gm 
DEL ATU Osco SON eee ys inet fats cates cetee tar eM nere lites Pes Felco ake ves cy tierce lec ece Vertical 
Maximum Operating Temperature: 

Setar MetaIeOCAl Soe aes Wee, Mater ert Pete ete teen gee ircrde ty seu. ode eck (eke taigece: ac hrats 250°C 
COGN Cine RPC rats as coh tebe a wots eb ret keene tied « Ohe hits ck Gets ec c\ ele tatevecsss es ebes Water 
BEES BABI BRS AALS Peete Lk tA naa Special, breechlock terminal surfaces 

@ Recommend edtmnOCKe tira wae wre ee err eres abel ents ee erect chs cl ets acess FIMAC SK-800 Series 
(Revised 6-15-71) © 1963,1966 by Varian Printed in U.S.A. 


EE OEE AT NN ENE LE I WAI eo A ER 
EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB, Grid Driven, Peak Envelope or Modulation 
GRID DRIVEN d Crest Conditions 
Class AB, or B (Single Side-Band Suppressed-Carrier ) 
Operation) Plates Olta Ge serscuc-a hata 2000 2500 3000 Vdc 
SGFECHV OLAS | sen ae ete Sis) As) evs). Whole 
Grid Voltage’. (2 he ea an -60 -60 -60 Vde 
ABSOLUTE MAXIMUM RATINGS: Zero-Signal Plate Current .... 250 250 250 mAdc 
Single-Tone Plate Current2... 890 885 875 mAdc 
Bi PLATE VOLTAGE ee) tena con 3000 VOLTS Two-Tone Plate Current 2. yo 645 650 635 mAdc 
BO SCREEN VOLTAGE ee te 400 VOLTS Zero: Signa ep Near Ulan ete 8 6 5 mAdc 
‘ Single-Tone Screen Current¢ . . So ee 35 mAdc 
DGREATELGURREN Tecate ein. cee -O AMPERE Two-Tone Seresn Current oe 10 g S: made 
ALAN ie DISETTEATIOIN 595 6 oooh oo oe 2000 WATTS Plate Output Power ........ 930 1300 1630 W 
SCREEN DISSIPATION ......+--- 12 WATTS 1. Adjust to specified zero-signal de plate current. 
GRIDEDISSIRAT| © Nims wm acmsietee rs O WATTS 2. Approximate value. 


PT eT EEE ERE ESE OEE SOE TEE IE SE BS ET I Sa AE SOL PTTL IT EE EE FEE RITES LOE PIII PELE IIE I IEF, ETE OEE LEIS ELLEN TOE ALE LE DE ALE LEE ALLY | LOD ELAS LIE ELISE AED 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) 
MODULATOR FAALG* VOMGQE 6 tier nr al ora on anaes 2000 2500 3000 Vdc 
Class AB , Grid Driven, Sinusoidal Wave Screen Voltage. ........-- 325 325 325 Vde 
Grid Voltage} cee. ee -60 -60 -60 Vdc 
ABSOLUTE MAXIMUM RATINGS (per tube) Zero-Signal Plate Current .... 500 500 500 mAdc 
Maximum-Signal Plate Current . 1.78 1.77 1.75 Adc 
Zero-Signal Screen Current 2, 16 2 10 mAdc 
ie oor ie AN Mere ea Cai Oe ay Ae EES Maximum-Signal Screen Current? 70 70 70 mAdc 
DC SCREEN VOLTAGE ........-.. 400 VOLTS Plate Output Power ........ 1860 2600 3260 W 
DCIPEATE CURRENienucariae-met-antien- i. 1.0 AMPERE Load Resistance 
PEATE DISSIPATION DE cies x sissies clean ~2000 WATTS (Plate to:Plate)..). Gy. ate nee 2040 2850 3860 Q) 
SCREEN: DISSIPATION: Fi. a0 s.e8 ees aie 12 WATTS 1. Adjust to give stated zero-signal plate current. 
GRIDPEDISSILPATION Imam meas an aaron O WATTS 2. Approximate value. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 


to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must-be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Heater: Currentiat 6.0: volise vs. )<. <0 ol oneks tenets cee! ep eee Gee nk ee oe 8.1 9.9 A 
Cathode Warmup Time: 227 Lo. eves ue ttnee net eee eee tae eee ee eee al --- Min. 


Amplification Factom( lito’ 02) tii. s veel .vadeian oh seen eet evne te eet eEee cre or 4.5 --- 
Interelectrode Capacitance (grounded cathode connection)! 

C1 ree ere Are Nr rere tee Berm hae eee me fiedih” REY ath 
(Ohi | Se ee re ere a NICE rari ee PE ey Alec Gee patents sy ° AMEE 12.6. bE 
Of eur eur ta Mier Perm ee Pa A Tie ee erg eh ce Phe yee 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 
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APPLICATION 


MECHANICAL 


COOLING - Sufficient cooling must be pro- 
vided for the anode and ceramic/metal seals to 
maintain operating temperatures below the rated 
maximum value of 250°C. 

Anode cooling is accomplished by circulating 
water through the integral water jacket. The 
tabulation below lists the minimum water flow 
requirements for 50°C inlet water temperature. 


Plate 


Dissipation Water Flow Pressure Drop 


(Watts) ( gpm) (psi) 


Water pressure should never exceed 50 psi 
and outgoing water temperature must be limited 
iy C. 

At ambient temperatures of 25°C, or less, 
when mounted in an EIMAC SK-800B socket, 
the 4CW2000A does not require base cooling. 
At higher temperatures, however separate base 
cooling may be required. 

In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be bore in mind that operating temperature is 
the sole criterion of cooling effectiveness. Sur- 
face temperatures may be easily and effectively 
measured by using one of the several tempera- 
ture-sensitive paints or sticks available from 
various chemical or scientific equipment sup- 
pliers. When these materials are used, extremely 
thin applications must be made to avoid inter- 
ference with the transfer of heat from the tube 
to the air stream, which would cause inaccurate 
indications. 


SHOCK AND VIBRATION - The 4CW2000A has 
the same internal construction as the EIMAC 
4CX1000A, and both are capable of operation 
under vibration conditions at 10 g to 500 Hz, or 
long-duration shock (11 milliseconds) of 50 g, 
with full rated voltages applied. 

When environmental stress is anticipated, 
care must be taken in mounting of the tube and 
socket so there is sufficient support for the tube 
to prevent relative motion between tube and 
socket under stress conditions. The socket is 
not designed to provide sole support for the tube 
during shock or vibrational stress. 


ELECTRICAL 


HEATER - The rated heater voltage for the 
4CW2000A is 6.0 volts. The voltage, as meas- 
ured at the socket, should be maintained at this 
value to minimize variations in operation and 
to obtain maximum tube life. In no case should 
the voltage be allowed to exceed 5% above or 
below the rated value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 
5 minutes. 


GRID OPERATION - The grid _ dissipation 
rating of the 4CW2000A is zero watts. The de- 
sign features which make the tube capable of 
maximum power operation without driving the 
grid into the positive region also make it nec- 
cessary to avoid positive grid operation. 

Although the average grid current rating is 
zero, peak grid currents of less than five milli- 
amperes as read on a five milliampere meter 
may be permitted to flow for peak signal mon- 
itoring purposes. 


SCREEN OPERATION - Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CW2000A and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for 
the screen grid in the 4CW2000A is 12 watts 
and the screen power should be kept below this 
level. The product of the peak screen voltage 
and the indicated dc screen current approxi- 
mates the screen input power except when the 
screen current indication is near zero or nega- 
tive. In the usual tetrode amplifier, where no 
Signal voltage appears between cathode and 
screen, the peak screen voltage is equal to 
the de screen voltage. Experience has shown 
that the screen will operate within the limits es- 
tablished for this tube if the indicated screen 
current, plate voltage and drive voltage approxi- 
mate the ‘‘Typical Operation’’ values. 

The screen supply voltage must be main- 
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tained constant for any values of negative and 
positive screen currents that may be encoun- 
tered. Dangerously high plate currents may flow 
if the screen power supply exhibits a rising 
voltage characteristic with negative screen cur- 
rent. Stabilization may be accomplished in sev- 
veral different ways. A bleeder resistor may be 
connected from screen or cathode; a combin- 
ation of VR tubes may be connected from screen 
to cathode; or an electron-tube regulator cir- 
cuit may be used in the screen supply. It is ab- 
solutely essential to use a bleeder if a series 
electron-tube regulator is employed. The screen 
bleeder current should approximate 70 milli- 
amperes to adequately stabilize the screen volt- 
age. It should be observed that this bleeder 
power may be usefully employed to energize 
low-power stages of the transmitter. 


PLATE OPERATION - The maximum rated 
plate. dissipation power is 2000 watts. Except 
for brief periods during circuit adjustments, this 
maximum value should not be exceeded. 


VOLTAGE OR CURRENT REGULATOR - The 
4CW2000A is attractive for regulator service. As 
a voltage or current regulator the dc plate volt- 
age rating is increased to 6000 volts. All other 
ratings remain the same. 


HIGH VOLTAGE - The 4CW2000A _ operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 


bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in. most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance: 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal applica- 
tion. Measurements should be taken with the 
socket and mounting which represent approximate 
final layout if capacitance values are highly 
significant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions different from 
those given here, write to the Application Engi- 
neering Department, EIMAC Division of Varian, 
San Carlos, California, 94070, for information 
and recommendations. 
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DATA 
| MIN | MAX. | REF | 


DIMENSIONAL 
flac ees 


ae | re 
| 4820| 4960 -- |fl2243]i259e[ - - | 
| 5.497| 5685[ -- |[13962]14440] - - | 
: : |. 0.965| 0988 | -- jf 245i] 25iof - = | 
O670| O7I0| -- |] 17.027 1803, = - | 
| 0415] 0435{ -- | 
(eT ee 
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RADIAL-BEAM 
PULSE TETRODE 


The EIMAC 8248/4PR250C is a pulse tetrode intended for use in 
pulse-modulator, switch tube, pulsed-amplifier, and pulsed-oscillator ser- 


vice. This compact, high vacuum, radial-beam tetrode, incorporating a 
tantalum plate and non-emitting grids, is recommended for use in new 


equipments where voltages to 50 kilovolts are required. 
Cooling of the tube is accomplished by radiation from the plate and 


by circulation of forced-air through the base and around the envelope. 
Cooling can be simplified by the use of the EIMAC SK-410 Air-System 


Socket. 


GENERAL CHARACTERISTICS ' 


ELECTRICAL 


Filament: Thoriated Tungsten 
WU EVs, SS co Ek SUT ee trary ri sO can Ui 4 
Set eNL Atle VOLES Nene RMNE OIE Soo no ua leas de oly 14 A 
Amplification Factor (Average): 
® PEIGA OR SCICCI na hy rave dicnee tae ice rane coh hd « mlanaine tsi “ay 52 


ALOR RA Yds Ghd COR PER A RL gar ee OR ee i PR aP tere Sas 13.0 pF 
RAED ULE Mme eeereey Mw me pene Ue BAST ox a eal ae es ae Geena ee ew ae eR HE 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 

TEATS wecwirpation ioe Sa SCER AM a cA ORE PRE RI ANE oot ree MCR AIRE AR aN Fa 7.63 in; 191.8 mm 

IAI CLOt Reels ee Vile ehens alec crs ratstamemty tts he 1s Wate OS pase inter sey cela cn 3,00/1ne 91-3 sum 
1 CLS IES CN eR aR CP AE pI PAL PRE ee eg to) ee ee 12407 OOD acer 
TANG POSILON eam ck nia eueteaiatege te x's oor Shean kaee et eee Vertical, base down or up 
Maximum Operating Temperature: 

PiatowandsBasciveal se) Mimi Aan iret 6 see, Stee es ee 2O0R SG 
SOONG Mretete Cen ate eccns hte te coh. cn Oates eesea Eee Os een eRe tS aianes mics, © ce Radiation and forced-air 
SETS (Sh 4 PEERS ERP IAI SEA SCE ts BORE he they Ty! CR eR 5-pin metal shell 
RECOMMENGECONCK ETM. uxiaran rn cue MME TWTAMon pa Wy Kielce outs Elk Me tales gales. avi eecenorvak é EIMAC SK-410 

® Recommended Heat-Dissipating Connector : 

tO EEGs. «se PER RS ORC ES Ey oe 9 ERAGE at A ee an er EIMAC HR-8 


(Revised 9-1-70) © 1963, 1966 Varian Printed in U.S.A. 
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PULSE MODULATOR SERVICE 


MAXIMUM RATINGS: TYPICAL OPERATION 
DIS E/-NIS WAOIEIPNEIS a Amido 65 oe 50 KILOVOLTS Plate Voltage. .......-- ees 40 50 kVdc 
DC SCREEN VOLTAGE Oo She, 18) oh (6) Le 2.0 KILOVOLTS Screen Voltage Mame, Pee PaO Ie 1 5 eS 15) kVdec 
DCIGRIDAV OSTA GEM sen meray on -1.0 KILOVOLT Gride.oltag eimai aemon emer ie: -600 -650 -700 Vdc 
PEAK PLATE CURRENT !......... 4.0 AMPERES Eee Pes Pig teg ea: i: pas te ie 
2 250 cake Pulse Cunienteeae semen nmr ¢ : 40) xe 
a iete ee ia x ee ae pal eae? Pulse-ScreenvCurrent.. ans 0.5 0.5 0.5 a 
SCREEN DISSIPATION ©... +--+ 25 WATTS PolsesGrrat Currie niteaeseaem nen O03 OL0SN O.03ma 
GRID DISSIPATION2 ........4-. S WATTS Pulse Input Power ........-.- 120 160 200 kw 
1. In switch tube applications with capacitive loads, Pulse Output Power ........ Vera iee bee oe 
plate current may be increased to 6.0 amperes. Pulse Drive Power......... 25 25 Sw 
Pulse Positive Grid Voltage. .. 130 130 1610) Wy 
2. Average value. Dit We docu oe Aree eee 3 3 3% 
A la a NN a ah a 
RF POWER AMPLIFIER AND OSCILLATOR TYPICAL OPERATION 
Plate and Screen Pulsed Class C, Grounded filament 
MAXIMUM RATINGS: Plate Voltage (Pulsed) ....... 25 30 SONY, 
PEAK DC PLATE VOLTAGE....... 35 KILOVOLTS et aes (Pulsed) ..... ee Be yee v4 
rl oMhtels[et eG GG o clOMaati oc = = c Cc 
reese .O 
BEA NE BO ea ae Pulse Plate Current !... 2.2... 940 925 900 ma 
DC GRID VOLTAGE ......---- 1.0 KILOVOLT PulSerscreensGulrenti ee eel eee 30 30 30 ma 
PEAK CATHODE CURRENT! ..... 5.5 AMPERES BulSexGrics@urre ntarneamanmean 6 6 6 ma 
PLATE DISSIPATION 2......... 250 WATTS Peak Grid Voltage 3 c= 780 305 5g SoUaN 
SCREEN DISSIPATION 24s stuns as 25 WATTS tae een Power 3....... oe ce ao . 
2 UlSeunpUtPOWe la neneuses ime nse : ; ‘ Ww 
TE TALIM STR OR a 2 Shim Pulse Output Power........- 19.0 23.0 26.5 kw 
1. The maximum peak cathode current rating refers CULV pee Semen teres cuts ote eam ear ste Wes EO 5 5 % 
to the instantaneous peak cathode current avail- 
able. This rating is based on available emission 2. Average value. 
throughout life of 80 milliamperes per watt of 
filament power. The pulse plate current data 3. When used as a rf plate and screen-pulsed amplifier, 
shown under the Typical Operation section refers the grid drive must also be pulsed to avoid overheating 
to the dc plate current component during the pulse. this element during the interpulse period. 
a ee ct i te a et i A ee ee 
RF POWER AMPLIFIER AND OSCILLATOR TYPICAL OPERATION 
Grid Pulsed 
MAXIMUM RATINGS: Plate Voltage ald Tey, sieht hak ite Pint a owas 20 25 kVdc 
SCreenny Olitage aren neem een es hom Vde 
PG -PEATENOBTAGES Sr mmrac cnet: 25 KILOVOLTS Grid altace aan cea apes -600 2650 de 
GIS GREENIV OLGAG ES aren rears 2 OR KILO OLTS Peak Grid Voltage (Pulsed) ....... 730 780 v 
OXERETR NOY WAGTEIW NEL cg y's Sas ho C - 1.0 KILOVOLTS Pulse Plate Current!............ 940 940 ma 
PEAK CATHODE CURRENT!.......- 5.5 AMPERES Beye Sees CUNT ENE Eee nae a oN Gh 
PLATE DISSIPATION 4-mierset einee 250 WATTS ee ey SUC ace con acres 6 seas 
9 PulSeIDaIVInG COWeIN a mina amen 4.4 4.7 w 
SCREENSDI SSI AO Nie gear memes meine 25 WATTS Pulse Input Power...........-. 18.8 23.5 kw 
GRID DISSIPATION 4a teees a eaten 10 WATTS Pulse Output Powers t)./., 24.4.0. 15.0 19.0 kw 
Disty oedema its eee Aen AOE Shanes 6 5.5% 
1. The maximum peak cathode current rating refers to 
the instantaneous peak cathode current available. 2. Average Value. 
This rating is based on available emission 
throughout life of 80 milliamperes per watt of id, 
filament power. The pulse plate current data 3. When used as a rf plate and screen-pulsed amplifier, 
shown under the Typical Operation section refers the grid drive must also be pulsed to avoid overheating 
to the dc plate current component during the pulse. this element during the interpulse period. 


TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of the 
grid voltage to obtain the specified plate current at the specified bias, screen and plate voltages is assumed. 
lf this procedure is followed, there will be little variation in output power when the tube is changed, even 


though there may be some variation in grid and screen current. The grid and screen currents which result 
when the desired plate current is obtained are incidental and vary from tube to tube. These current variations 


cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. 


RANGE VALUES FOR EQUIPMENT DESIGN 
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Min. Max. 


Been ACT Tent ait UU SVOlUS) wees eietg. costes (sols, ech slecs «sin dase d O's buses 132514 ee 
Interelectrode Capacitances | (grounded filament connection) 
RR Be ay i OP eC a Li0e  15.08ae 
HRD tin ween er. cnn Mae RM 0s Vacs ec els PeVat atin ve tape te lars fasts 2.00 4.0 pe 
PLES TE be eae, AAR ey An een Ae asi a ee es ae eee Sr : 0-15 %pr 


1. In shielded fixture. 
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APPLICATION 


MECHANICAL 


MOUNTING - The 4PR250C must be operated 
vertically base up or down. The SK-410 Air-Sys- 
tem Socket may be used to aid in directing air to 
the metal base shell. 

In the event the SK-410 Air-System Socket is 
not used, the socket must provide clearance for 
the glass tip-off which extends from the center 
of the tube. The metal tube-base shell should be 
grounded by means of suitable spring fingers. 
The tube must be protected from severe shock 
and vibration. 


COOLING - Adequate forced-air cooling must 
be provided to maintain base-seal and plate-seal 
temperatures below 200°C. In all classes of op- 
eration it is recommended that a heat-radiating 
connector, the EIMAC HR-8 or equivalent, be 
installed on the anode terminal, and that a 
socket be employed which provides for proper 
base seal cooling. When the EIMAC 4PR250C is 
operated at dc or low frequencies in an EIMAC 
SK-410 Air System Socket, the minimum air- 
flow requirements to maintain seal temperatures 
at 200°C in 25°C inlet air are approximately 2 
to 5 cfm. 

When the EIMAC 4PR250C is used as a 
pulsed-amplifier or oscillator at frequencies 
above 30 MHz, additional cooling may be re- 
quired to compensate for the effects of plate 
and base-seal heating caused by rf charging cur- 
rents and dielectric losses. Since the amount of 
seal heating varies with the particular applica- 
tion, it is suggested that the user monitor the 
seal temperatures to determine the adequacy of 
the cooling air. 

Cooling air should be applied before or simul- 
taneously with the application of filament volt- 
age and may be removed simultaneously with 
filament voltage. In any questionable situation, 
the only criterion for adequate cooling is tem- 
perature. Tube temperature may be measured 


by using a temperature-sensitive paint. 


ELECTRICAL 


FILAMENT VOLTAGE ~- For maximum tube life 
the filament voltage, as measured directly at 
the filament pins, should be 5.0 volts. Variations 


in filament voltage must be kept within the 
range of 4.75 to 5.25 volts. 

When the 4PR250C is used in pulse applica- 
tions where high peak currents are demanded, 
filament voltage must be maintained at the 
rated value; the normally allowable five-percent 
variation in this voltage cannot be tolerated if 
the tube’s peak-current capabilities are to be 
realized. 


ELEMENT DISSIPATION - Under normal oper- 
ating conditions, the average plate dissipation of 
the 4PR250C should not be allowed to exceed 
250 watts. Dissipation in excess of this maxi- 
mum rating is permissible for short periods of 
time, such as during tuning procedures. 

The average power dissipated by the screen- 
grid and the control-grid must not exceed 25 
watts and 5 watts, respectively. 


CUT-OFF CHARACTERISTICS - The plate cur- 
rent cut-off characteristics of the 4PR250C are 
shown in the tollowing graph. These curves in- 
dicate the value of negative grid voltage required 
to maintain a plate-current flow of 50 microam- 
peres or less at the various plate and screen 
voltages noted. These curves were plotted from 
a ‘‘typical’’ tube whose electrical characteristic 
closely approximate the mean value in the tube 
test specification. 

Each 4PR250C is tested to insure proper cut- 
off characteristics at maximum ratings. This 
cut-off test is made with a plate voltage of 50 
kV, a screen voltage of 1.5 kV, with the grid 
voltage adjusted to maintain a plate current of 
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10 microamperes. Under these test conditions 
the negative grid bias must not exceed 675 volts. 
Due to tube-to-tube variation this cut-off point 
will vary and the typical range can be expected 
to be between —500 volts and —650 volts. 


PULSE-MODULATOR SERVICE-The data shown 
in the ‘‘Typical Operating’’ section of Pulse- 
Modulator Service was calculated assuming a rec- 
tangular plate voltage wave-form, ignoring the 
effects of shunt capacity. In reality, the total 
shunt capacitance (including the output capa- 
city of the tube, stray capacitance, etc.) affects 
the output wave form and can have considerable 
effect on plate dissipation. Since the actual plate 
wave form is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some cir- 
cumstances, be much greater than that dissi- 
pated during the remainder of the pulse. The 
total power dissipated is then the sum of the 
power dissipated during the rise time and the 
power dissipated during the remainder of the 
pulse. 

As a switch tube with capacitive loading, as 
in a floating deck modulator, the peak plate 
current during the pulse may reach 6.0 amperes. 
This can be tolerated since under capacitive 
load conditions the plate voltage at the begin- 
ning of the pulse is equal to applied dc voltage, 
with high plate current and low screen grid cur- 
rent. As the load is charged, plate current falls 
while screen current rises. Protection for the 
screen must be provided to limit dissipation at 
the end of the pulse. 


X-RADIATION - High-vacuum tubes operating 
at voltages higher than 10 kilovolts produce pro- 
gresSively more dangerous X-ray radiation as the 
voltage is increased, and are therefore potential 
X-ray hazards. Very little shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly on older 
tubes with aging and gradual deterioration, due 
to leakage paths or emission characteristics as 
they are effected by the high voltage. X-ray 
shielding must be provided on all sides of tubes 
operating at these voltages to provide adequate 
protection throughout the tube’s life. When pulse 


transformers are involved, shielding may also be 
required for these. Periodic checks on the X-ray 
level should be made, and such tubes must never 
be operated without shielding in place. Lead 
glass which attenuates X-rays is available for 
viewing windows. If there is any doubt as to the 
adequacy of shielding, an expert in this field 
should be contacted to perform an X-ray survey 
of the equipment. Operation of high-voltage 
equipment with interlock switches ‘‘cheated’’ 
and cabinet doors open in order to be better able 
to locate an equipment malfunction can result in 
serious X-ray exposure. 


Reference: MEDICAL X-RAY PROTECTION UP 
TOWTHREE MILLION YVOLTs, 
National Bureau of Standards Hand- 
book 76. Available from Superinten- 
dent of Documents, Washington, DC 
20402. Price: 25 cents. 

NCRP REPORT #33-MEDICAL 
X-RAY AND GAMMA RAY PRO- 
TECTION FOR ENERGIES UP TO 
10 MEV. Available from N.C.R.P. 
Publications, P.O. Box 4867, Wash- 
ington, DC 20008. Price: 75 cents. 


HIGH VOLTAGE - The 4PR250C operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge 
high voltage condensers whenever access doors 
are opened. Interlock switches must not be by- 
passed or ‘‘cheated’’ to allow operation with ac- 
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS-If it is desired to 


operate this tube under conditions widely dif- 


ferent from those given here, write to Power Grid 


Tube Marketing, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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DIMENSIONAL DATA 


INCHES MILLIMETERS 
win. [MAK 


7.062 | 7.625 79.37 | 193.68 
3.406 | 3.594 | 86.5] Sli29 


: 
> 
~< 


6.313 6.813 | 160.35 | 173.05 
0.557D |0.567D | 14.15 14.40 


0375 | 0.500 | 953 | 12.70 | 
0.250 (NOTE 1) 
0.875 
| M | 0.2190 | 0.2810 
rw | -- |27so | -- | 6986 | 
PP | over [osaa | tia | ara | 
Fa | oaes | 0.531 | 12.60 | 1349 | 
R | 1.594 | 1.656 | 40.49 | 42.06 
0.250 (NOTE I) | 6.35 (NOTE 1) 
T | 0.185D |O.1I9ID(I)]| 4.700 
30° (NOTE 1) | 30° (NOTE 1) 
Pw [4° (NOTE | 45° (NOTED 
NOTES: 
BASE PINS AND TUBULATION 


MUST BE ALIGNED SO THAT 
THEY CAN BE FREELY INSERTED 
IN A GAUGE 1/4" THICK WITH 
HOLE DIAMETERS OF .204 & 500 
FOR PINS AND TUBULATION 
RESPECTIVELY LOCATED ON TRUE 


CENTERS DEFINED BY © 1) Y. | 


5 PINS 
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EIMAC 4W300B 


ivision of Varian 
Division of Varian 


c xt - ra fy 2 P rag 

& ee ; : : ; a 
¢ A i t Fs fs DP KR & 

Re PES da F ok IN A 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8249/4W300B is a ceramic/metal, water cooled, external- 
anode radial-beam tetrode with a maximum plate dissipation rating of 300 
watts and a maximum power input rating of 500 watts. The 8249/4W300B is 
designed to operate with a heater voltage of 6.0 volts. Flectrically identi- 
cal to the 4CX250B, it is intended for use where water cooling is preferred 
or where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
IE UO ETS, ell, Gl siae Seat oor Sacer MC dart ac 6.020552 V 
Gitte ea GOLUsVOLLS. aareetstee ete) s vis eet aetens 2.6 A 
Cathode = Heater Potential ............ Abe UE TAY 
Transconductance (Average): 
Pete COU MN ACC ecm rate deesilal. sce sre tr . «os se rcecs 12,000 »mhos 
ah) Amplification Factor (Average): 
Giid tOroCreell err toh: min isas scare fee Se ee 5.0 
Direct Interelectrode Capacitance (grounded cathode)2 
TU Ue ee Cts Weta eet. Eee sabes slots ee aye csob a siehe + 0) s, hens eeksice 15.7 .pF 
SAI 5 eee cee Oe Gen SS Oe ae Ci etre eet acetate 4 4.5 pF 
Feel Dac ere tte aE eee Sate: cet eee sie, a peber ets esos abalie WoS ae 8) ea vera iny s 0.04 pF 
Direct Interelectrode Capacitance (grounded grid)2 
iy pO) act gece 0 ocean nae Cn eect er CeCe IR ea a eras aha 13.0° pF 
OSE A Bee Bosca © CEA i.) Od ta a tC ea 4.5 pF 
Or NES Geom. AG, Fon Otey yu a ar ae PP Cer ae ae a ae rt ae 0.01 pF 
Frequency of Maximum Rating: 
EAs ye uerw) Rie Shatin, + pate 5 AE et ae il ao oh eerie 7 ener ora er ee ee 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
Pet Otih pepe e se cris aierets Sis talent sient s eho s we eheCetdeiecs a inch nse a Foca 3.407 in; 86.54 mm 
ORIOLE Tr errs ae es ek te eat Se an suet terete weent aa eCahe o.5 jele ah sore cele 1.562 in; 39.67 mm 
@ ror EPRI Lal ae ge aA cle een 5.75 oz; 163.0 gm 
ROPERS OSIEION op cite oie ne te teinet tes eget) crake 010 0 4 6's oles Sei stele Vertical, base up or down 


(Effective 5-1-70) © by Varian Printed in U.S. A. 


da hneF 8249/4W300B 


Maximum Operating Temperature: 

Ceramic, MetalesedisigiA..1s svsisc « <l susae 
COOlin paverete rst reivpcmepstc ee weet pie ec ye 
PEs SMEAR ie ao Sd thier Pubnare ns tack 
Recommended Air System Socket......... 


hao roe ies gee Ue ke 
. . « Water and forced air 


woes ees Special 9-pin JEDEC-B8-236 


aig e gehen tia cote fae eee Pr -OUU series 


MAXIMUM RATINGS: Class Class Class 
G C AB 


Plate CWor Audio 
Mod FM  orSSB 


DC PLATE VOLTAGE... 1500 2000 2000 VOLTS 
DC SCREEN VOLTAGE.. 300 300 400 VOLTS 
DC GRID VOLTAGE ... -250 -250 -250 VOLTS 
DC PLATE CURRENT... 0.20 O25 0.25 AMPERE 
PLATE DISSIPATION... 200 300 300 WATTS 
SCREEN DISSIPATION . . WZ 12 12 WATTS 
GRID DISSIPATION ... 2 2 2 WATTS 


TYPICAL OPERATION: 


DC Plate Power Driving Power 
Voltage Input Power Output 
(Volts) (Watts) (Watts) (Watts) 


CLASS C AMPLIFIER 


CWC OCLEMI ae cae > caeeres ts 2000 500 3 390 

Plate Modulated....... 1500 300 2 235 
CLASS AB1 AMPLIFIER 

Audio (Two tubes) ..... 2000 1000 0 600 

soe (One tube yes. wie. 9 2000 500 0 300 


For full listing of ratings, Constant current curves and typical operating conditions, see EIMAC data 


sheet for 7203/4CX250B. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater. Currentiat.0.0 volts ee ee ee ee, een, ee Oss 2.9 A 


Cathodes Wamp «lime ccs een neem prea ee. oe 


Ree Eee one oles ts 30 -- sec. 


Interelectr ode Capacitances! (grounded cathode connection) 


Inputs Fee aiea tease gh carp aieen see eee rect toc emin se 
Ou tpi teteee re ater st teats ae oer Sieh case eee tetas 


Heed backers. ete ae 8 


oh Runt es Bee 14 279 726 pe 
EL aoe A 4.0 5.0 pF 
Me years es Vane --- 0.60 pF 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


COOLING - The water-cooled anode requires a 
minimum of 1/16 gallon of cooling water per 
minute for the rated plate dissipation of 300 
watts. The outlet-water temperature should not 
exceed 70°C and the system pressure should not 
exceed 50 pounds per square inch. 


The ceramic/metal seals must be cooled by 
forced air. At frequencies below 30 MHz and when 
one of the recommended sockets is used, a flow 
rate of 1.0 CFM is sufficient. As the operating 
frequency is increased, the air-flow rate must be 
increased. At 500 MHz a minimum of 3.8 CFM is 
required. In all cases, seal temperatures are the 
criteria which determine cooline effectiveness. 


WATER_INPUT 


ANODE COOLER 


SCREEN GRID 


CONTACT OUTER 
CYLINDRICAL 
SURFACE ONLY 


NUT-NYLON SWAGELOK 402-1 
FOR 1/4 0.D. TUBING 


PIN NO. | SCREEN 

PIN NO. 2 CATHODE 

PIN NO. 3 HEATER 

PIN NO. 4 CATHODE 

PIN NO. 5 1.C. (DO NOT USE FOR 
EXTERNAL CONN.) 

PIN NO. 6 CATHODE 

PIN NO. 7 HEATER 

PIN NO. 8 CATHODE 

CENTER PIN-CONTROL GRID 


NOTES: 
|. DIMENSIONS IN INCHES. 


2.(%) LENGTH AVAILABLE FOR CONTACT. 


8249/4W300B kat, — 


DIMENSIONAL DATA 


1.417 1.433 
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NOTES: 


|. REE DIMENSIONS ARE FOR | 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


4CX1500A 


RADIAL BEAM 
TETRODE 


The EIMAC 4CX1500A is a general purpose tetrode for use up 
to and through VHF. Insulation is ceramic and the thoriated tung- 
sten filament is a rugged mesh design. The screen terminal is a 
continuous ring which allows good isolation between the plate cir- 
cuit and the control grid circuit. 


The 4CX1500A is recommended for use as a class C power amp- 
lifier, class B, or class ABj linear amplifier, as a regulator, and in 
pulse modulator service. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Pe COLLAGE os. oc... ee Hie ek sie we ee 5.0 volts 
NET PMPNIELEL Lines, one <s Yo 0sis he tot eencd coe ketetetee <6 5) 38.5 amps 
Amplification Factor (Grid Screen)..........+.---- a8. 
Transconductance (Ip = 1 ampere) 
= eee PoUOWOliss be 200 valts) Tee. 2s 07, eee eee te wen ee ve 26,000 ymho 
@ Frequency for Maximum Ratings... 1... ee eee ee ee et ee ee ee ees 150 MHz 
Direct Interelectrode Capacitances (Grounded Cathode) 2 
iety kul Sey a Seep an yy Mee tae a aye Mg one, Ones ten iene In enna anaes one mentee ey ner eee err 78.0 pF 
Catt = Qaeged ped nudeeO naticet Ga iEoin oO eects reberecererrrer 10.5 pF 
Ci els qin een to oc ke eect ce ot tennant nro ecco bets Cote ry a eae 0.25 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 

REISE 6 fy UCP Lk DR ec On) Ah Oe Ono eS Special ring and breechblock terminal surfaces 
RPO AIT en GEULDOCKE tater ah ct ican «clon oho cea acters tio: o/<Medemrs Museher sions cel ure tet EIMAC SK-831 
Reerrmined de dsAitec MIMNeY, « mcrivce seetcuebs went cnsce)< <f <\ oreketel clone teeters fel eretene ts EIMAC SK-806 
erate POSUON es wi tank piers o siaie oo Wate tele olny eas oan sole oie si 5 + * soi Axis Vertical 
MT AMOU CHC OLCRLEMPClatlll Cmte eatin. te fa teas? stats cient eect ciao cee cee ln no sca conics 202 
eatin TRS ces Ala etre Si oA oni © ee Ar eg ees eet ere 2502G 
COMETS “A, one a secon te tyten © Oc einer Ono Pa Ae ORs one CoCr eee Sameer Caper ee Forced Air 
(Effective 12-1-71) © _ by Varian Printed in U.S.A. 


EIMAC division of varian/301 industrial way/san carlos/california 940/70 


4CX1500A 


Maximum Dimensions 


Rhe 3 6 6.e hl Oe BE GO OOS 3 ie o Oe ene 4.90 in; 124.5 mm 


DEEL PS thy palin es pes eS CR es Bt han NES AER er cnc retell ati» telenlon fils 
NG AVES Be, AAA Gn is Kae Ota Gh 6 Da eter ae 0 300z; 850 gm 
Shipping Weight (Approximately) 2.0... . cece ee wee eee ere eee cone SMe IPA ee 
RANGE VALUES FOR EQUIPMENT DESIGN Mi 

in. Max. 
Exlamentec urrentasss pe) ).0 Vo aesee eco taes)s acetee sccm cece eho ee eer Os Ome OME 
Interelectrode Capacitance (grounded cathode circuit) | 

ON gs ee es es a ee eee atts SMe CS (ele 

Camas Wea oe ear Terres ee mee eh rn ee uA oie) IS) (alt 

(Ci Sot SO eo Oe ae SO ON Oe SEA ey oy. = eS 0.4 pF 


1. Capacitance values are for a cold tube as measured in a Special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


EE SE PR a eR LE I I ET OS LE IE, 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class AB 


TYPICAL OPERATION Class AB 1 


OX Pei, WOlliS . convo gasodc 2500 3900 V 
MAXIMUM RATINGS: DGEScreenhVoltagemenn enone ae nen nme 600 600 V 
DGiGridiVoltagea| seas. ee -105 -110V 
DEREATEVOETAG ES asmem-nn-m iit 4000 VOLTS Zero-Signal Plate Current ....... 250 200 mA 
De Setsanl WOMWNGE 555.05 5b cos 79) VOLS Max-Signal Plate Current ....... 765 750mA 
De; PEATESGURREN Tae niees cuca eee 1.0 AMPERE Max-Signal Screen Current2...... 46 40 mA 
ALAIE DISSIPATION 66.4500 e006 1500 WATTS Peak RF Driving Voltage ....... 95 100 v 
SCREEN DISSIPATION se canesoac 75 WATTS Resonant Plate Load Resistance. . 1670 2900Q 
CONTROL GRID DISSIPATION ..... 25.-WATTS Max-Signal Plate Power Out ..... 1080 1850 W 
1. Adjust to specified zero-signal dc plate current. 
2. Approximate values. 
RADIO-FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION 
OSCILLATOR Low Freq. 220 MHz 
Pinseke lelaccanny tone Calculated _| Measured 
; ; Le XE lai WONEEE ,os6caans 3000 4000 |3000 V 
(Continuous Operating Conditions) DC;Screen Voltages.) nee 500 500 | 500V 
DKS Gyre! WANES cage nen oe -200 -200 |-116 V 
MAXIMUM RATINGS: JOKES (lente (CUTAREINE oc to oo S 800 800 |1000mA 
DG Screen Curront2 ae ee 36 37 35 mA 
DCG Gite! Curr 2 oso eo acon Vy 15 OmA 
DGLEEATEN ORIAGES ea nen nen nero 5000 VOLTS Peak RF Grid Voltage ...... 240 240 | --- v 
DG@-SCREENWV OLTAGES eae aae eee 750 VOLTS eae Ae Pe en ing 4.1 an 31.5 W 
esonant Load Resistance... VIO) Bay! SOS 
DEGCRATE CURRENT: ie eee 1.0 AMPERE Pint Diccipation aaa 600 700 | --- W 
PLATE DISSIPATION Ae foe hin ch Ooo ao ot 1500 WATTS Power Output inn em Sie ie an eae 1800 2500 1500 w! 
SEREENBDISSIIPAI@Nee-memne niin: 75 WATTS 1. Useful Power Output 
GCONTROMGRIDEDISSIIPATI@ Niemen 25 WATTS 


2. Approximate values. 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 

Class C Telephony 

(Carrier Conditions unless noted) 


MAXIMUM RATINGS: 


DOIPLATE VOLTAGE 2... ey 0 22s 3500 VOLTS 
BO SCREEN VOLTAGE ....<«.a-< 550 VOLTS 
HOSEL ATECURRENT’.:....-..2'- 8 AMPERE 
SEITE ISSIPATION Se 2222-4 6 8 1000 WATTS 
ESEEEN DISSIPATION ®. sus. on. 75 WATTS 
CONTROL GRID DISSIPATION ..... 25 WATTS 


1. Corresponds to 1500 watts at 100% sine-wave mod- 
ulation. 


4CX1500A 


TYPICAL OPERATION Low Frequency 


Calculated 

DG PlateRy oltag ewer. ere 2500 3400 V 
D@ Screen Voltagems i sa ene se 500 500 V 
DX Geis) WANN! 5 5 eh ee -300 + -300 V 
Peak Audio Screen Voltage 

(Fon 100%: modsapprOx.)iiei-eeaemens 500 500 v 
DGarlatesCurrent 4... eeeee ones « 800 900 mA 
DG Screen Current=. ... 0 oa: 46 28 mA 
GE Grid current2..— - 41. ae 27 28 mA 
Pediane  GnideVOlltage mnt nen 365 365 v 
(Girlie! DeWAINE TROMMEIP Og 4 op boo ok 10 10 W 
Resonant Load Resonant....... 3200 1940 0 
RIAtesDiSSiPallOnmenemsnee so etsmeen 620 780 W 
Pigoltowvele OU 65 on men oo oo 1600 2320 W 


2. Approximate value. 


SS ae a a a SS RS SATS BERS SRE SIE ES ST EERE SIO ETS SS OEE NE AL MTS, DE BERIT ST NT LT TST SE Se 


AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 
Class AB 


MAXIMUM RATINGS: 


DG WAVE WOlIWNElE.@ 5 5 Rio bo oo 4000 VOLTS 
GES eCREEN VOLTAGES nga ye ieee 4) ou 750 VOLTS 
DIC, ALANS (GQUIIHENTD “tou Goes Gio pols 1.0 AMPERE 
PUNE IDISSIRAIIOIN: S53 0a o 5 o¢ diac 1500 WATTS 
SOMESN OMISSION: oo ot oo, a oe 75 WATTS 
CONTROL GRID DISSIPATION =. -: 25 WATTS 


TYPICAL OPERATION (Two Tubes) Class AB, 


DIE Fie WOES s+o4ccaomoe 2500 3900 V 
DerscreennVoltagemera ene ie cee 600 600 V 
DGsGricdhVoltageweewnn ane. 4 cee =1105 sil Om 
Zero-Signal Plate Current ...... 500 400 mA 
Max-Signal Plate Current ...... 1.530 1.500 A 
Max-Signal Screen Current2..... 90 80 mA 
Peak AF Driving Voltage ...... 95 100 v 
Load Resistance Plate to Plate... 3340 5800 2 
Max-Signal Plate Dissipation1.. . 820 1070 W 
Max-Signal Plate Power Out .... 2160 3700 W 


1. Per Tube 
2. Approximate value. 


TYPICAL OPERATION data is obtained by direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias 
screen and plate voltage is assumed. If this procedure is followed, there will be little variation in out- 
put power when the tube is changed, even though there may be some variation in grid and screen current. 


The grid and screen currents which result when the desired plate current is obtained are incidental and 
vary from tube to tube. These current variations cause no difficulty so long as the circuit maintains the 
correct voltage in the presence of the variations in current. In Class C service, if grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias volt- 


age when the correct rf grid voltage is applied. 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CX1500A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC SK-831 socket and 
SK-806 chimney have been designed especially 
for the 4CX1500A. The use of recommended air- 
flow rates through these sockets provides ef- 
fective forced-air cooling of the tube. Air forced 
into the bottom of the socket passes over the 


tube terminals through the Air Chimney, and 
through the anode cooling fins. 


COOLING - The maximum temperature rating for 
the anode core of the 4CX1500A is 250°C. Suffi- 
cient forced-air circulation must be provided to 
keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air-flow re- 
quirements to maintain seal temperature at 225°C 
in 50°C ambient air are tabulated on page 4 (for 
operation below 30 MHz). 


4CX1500A 


ae SEA LEVEL 6000 FEET 


Pressure Pressure 

Plate Drop Drop 
Dissipation | Air Flow (Inches Air Flow] (Inches 
of Water) (CFM) | of Water) 


(Watts) (CFM) 


*Since the power dissipated by the filament represents 
about 200 watts and since grid-plus-screen dissipation 
can, under some conditions, represent another 100 
watts, allowance has been made in preparing this tab- 
ulation for an additional 300 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 4CX1500A is 5.0 volts. Filament 
voltage, aS measured at the socket, should be 
maintained at this value or below to obtain max- 
imum tube life. 


CONTROL GRID OPERATION - The rated dis- 
Sipation of the grid is 25 watts. This is approxi- 
mately the product of dc grid current and peak 
positive grid voltage. Operation at bias and drive 
levels near those listed will insure safe operation. 


SCREEN GRID OPERATION - The power dis- 
Sipated by the screen of the 4CX1500A must not 
exceed 75 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis- 
Sipation will depend upon RMS screen current 
and voltage. 


Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
Sipation to 75 watts in the event of circuit failure. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CX1500A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VODDAGE, CANsK ILI: 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to Strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
Stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 


ce 


eliminates any capacitance reading to ‘‘ground’’. 


The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time, 
even when the tube may be made by different 
manufacturers. The capacitance values shown in 
the manufacturer’s technical data, or test specifi- 
cations, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


4CX1500A 


MULTIPLE OPERATION - To obtain maximum 
power output with minimum distortion from tubes 
operated in multiple, it is desirable to adjust in- 
dividual screen or grid bias voltages so that the 
peak plate current for each tube is equal at the 
crest of the exciting voltage. Under these condi- 
tions, individual dc plate currents will be approx- 
imately equal for full input signal. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely different 
from those listed here, write to Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus- 
trial Way, San Carlos, California 94070, for infor- 
mation and recommendations. 


4CX1500A 
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Do Not Contact 


Filament 


Filament 


DATA 

[MILLIMETERS 
| MIN, | MAX. | REF || Mn | max. | REF _| 
| A+ }'3.335 13.370 |s= = 9)/'8471) 1 65.60: |aanes) 
1B |o8so7|as20| - - |{ 2050] 2083] - -_| 
.C | 1.865] 1.900] - - || 4737] 4826] - - | 
| D | 2.250] 2.300] - - |{ 5715] 5842] - - | 
Ee |'2.265 |'2.465)| 88-9] (95 755)/'626 1s eam 
7 et 3884 | P8773) h92 818] sane 


Gi] 4.6755} 4.900) |e =| [11 8.74:1124.465| eee 
5 jeemrene| (824.5 1825097) eam 
Ty Tossofo7io| - - |[1753] 1803] - - | 
Hin :041'53] 0.4355] Sai) [10.54 [8105 ena 
BED eR ol (2 Ee | ES ee 


LM | 0.018 |0.030 | - - || 0046] o76] - - | 
LN {0.700] 0800] - - |{ 17.78 | 2032 | - - | 
| P_ 1031410326 | - = || 7.97] 828] - = | 
15 Rew Ee) 
pot et ee td 


10.470 10530 | - - | 
[2.468 | 2535! | - - | 
ee ae | Ee 
Cea Ged | Td 
See | Se | [ee 
fees Ee | Ed 
CSS SNE 


- 


|_REF DIMENSIONS ARE FOR | 
ON EC - S 


iene Hole Location not critical 


8171 
4CX10,000D 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8171/4CX10,000D is a ceramic/metal tetrode which 
is identical electrically to the 8170/4CX5000A except for its rated 
plate dissipation. Its increased dissipation capability, resulting 
from a larger cooler, is most useful in linear applications where 
plate dissipation is generally the limiting factor. 

The larger cooler also allows the 8171/4CX10,000D to be used 
in place of the 8170/4CX5000A with less cooling for any given 
plate dissipation, or results in cooler operation at any given air- 

: api. 
flow rate. jn: 817 

The 8171/4CX10,000D is useful as an oscillator, amplifier, or i 
modulator at frequencies up to 110 megahertz and is particularly 
suited for use as a linear rf amplifier or class-AB audio amplifier. 

A pair of these tubes, operating class-AB1, will deliver more 
than 30 kilowatts of audio-frequency or radio-frequency plate output 
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power. 
GENERAL CHARACTERISTICS! 
ELECTRICAL 
G3 Filament: Thoriated Tungsten 
CCIE exctoruysas a artaceret Pete lr ttle Aria RS rn ara ee Ne rE ar io + 0.3 dean 
RCC eta the, VOILS sebemins Cates ran tated cor cha ne, ce ar: tet oe ete: alee ean yAoey.\ 
einplification Factor (Grid Screen), Average... 22... se. sa tee 4.5 
Direct Interelectrode Capacitances, Grounded Cathode: 2 
RO eg ace eS Rha OME T Pee Peo vsle hs clic, cave get deco ww acuek ore cis are ce 115 pF 
COULS Ae wre. tee ere Te sees ater sare tr pte, (Vin ee eye ees CLP ty ea a 20.5 pF 
FE) oc Oey Otro Sa Dene Ac ere ot or ee Se RPE Ge le 0.7 pF 
Direct Interelectrode Capacitances, Grounded Grid: 2 
ONT 6 ocdetreerin Dyer ec eee ONL ce Sa ee ean Meir ae tera aay ay Gi or 53 pF 
LOTTE Ss el bs GR acaecod pnd eee aera re Pe ec ete hk ae 20.5 pF 
SPOS & 30) Bore Be ay Cte ae ee eae oe nig 0.10 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a Special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 

SCRE SMe ities © vat «Lettres of oy NRE CRW out, Fen eee Be fe eT RNG Ade here 14S Lm Special concentric 

Moaim UM ioecale LCInPOTAlll Genre oi, stam tem ane reel eam or rN Bawls hae py RP is 200s 

MasnuniAnode-Core-1 emperatieera sucha tel baa ea oe eee 200-6 

Beenie nded NOCKeL av. uccemiwnr Mme eye cars). Boe RM oa ee elie, EIMAC SK-300A 
® (Revised 1-1-72) © _ by Varian Printed in U.S.A. 


a 
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RecommendedsAatrmc Dimi eye. snes. 0s) pots ete itive «00s, v0 ers) uae teeter.) eee eee UTNE GES= og 
Neratino Osi Ol mere Vee 2th euses Vince Mswenn eter... +). - ee me X15) VCLiICala DaSca DOIG we 
SOOM gS aretes erases dohe hers elate she P wee a a teisu nisi eic\r cs «cle r= sie shane «tonite te neme Forced Air 


Maximum Dimensions: 


Den gthiveme race ue eere ts esate sucks a heaets ERs ere ee, er sees st he eo UG 250.) /meaie 

Diameters sane cn eee AE cutee goah Hse MOPS o ne ise eater Patera ne 7.05 in; 179.07 mm 
Net Weight (Approximate)..... ekSiehevewebed ole. o ye jehcled ouce els yemcene ete Pilbs: eh) Use 
Shipping Weient (Approximate). cos. au .usaceen em es eel eke earn Feayenegeee 2.31) DS; Uso 
RANGE VALUES FOR EQUIPMENT DESIGN : 

Min. Max. 

Filament @utrentsats/.0, VOlts. ssa acne PE Ce ae Pee Ae a ee 73 78 A 
Interelectrode Capacitance (grounded cathode connection) ! 

Cinw aet asters eters. Cee Rete Mee cas ck one Pe eee reel a eRe 108 122 pF 

Cre Abstate tte pee by pe Pee BEAT eB Bo ee Loh coo peek 18 23 pF 

Cis she Gps Parris Hater be i asin Ama ears Cod Ore Een es ae ees ce eens --- 1.0 pF 
Interelectrode Capacitance (grounded grid connection) ! 

CNTR baw eons Soave Perm neue 7) 4 Am Pet ler as lew Oy CE er US tie SERPS ase 48 58 pF 

Gouti tat sens teks eter ar AN eer pre urues as Miers eed Pht eee LIN oe 18 23 pF 

Cokeeaca: Peete re ee FRR EO PTT EER RECA RC etch ets oes --- 0.16 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR (Up to 110 megahertz) (Frequencies below 30 megahertz) 
Class-C Telegraphy or FM Telephony (Key-Down 
Conditions) 
DGEPl ates oltage mst nearer a a ane 7500 Vdc 
ABSOLUTE MAXIMUM RATINGS: DG Screen! Voltage... spose eee 500 Vdc 
DC PLATE VOLTAGE up to 30 MHz 7500 VOLTS DC Gtid- Voltage ge. 0 camenoe en eee eee -350 Vdc 
30 to 60 MHz 7000 VOLTS DC PlatevCutrentan . pacmairsec ut beer ene 2.8 Adc 
60 to 110 MHz 6500 VOLTS DGsscreensCurren tess ween een ee 0.5 Adc 
DC SCREEN VOLTAGE ......... 1500 VOLTS DG: Grid-Cucrent \ eae ee 0.25 Adc 
DC PLATE CURRENT up to 30 MHz 3.0 AMPERES Paakire Ghd Vol 
30 to 60 MHz 2.8 AMPERES Shh (ni Gite! Waolheetefe 5 an pos coon eod 590 v 
60 to 110 MHz 2.6 AMPERES DYMO sAnbaBooustduo oc 150 W 
BEATE DISS! PATI @INtesn-aeainnem nme 10,000 WATTS MGKEDISSHCEMIGM «coe aoacauodone 5000 W 
SCREEN DISSIPATION ......-.. 250 WATTS PlatesOUt DU tO 6 lem a mens anemia 16,000 W 
GRIDEDISS| PA © Nieeewen etme are 75 WATTS 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER Class C Telephony (Carrier (Frequencies below 30 megahertz) 
conditions except where noted) 
D@IPlateg Oltage yr ran nn 5000 Vdc 
ABSOLUTE MAXIMUM RATINGS: D@iscreensV.oltagemarn-.) -aaateee nee 500 Vdc 
Peak af Screen Voltage 
DC PUATESV.O ETAGES mean manna eee 5000 VOLTS (EOnLOOC moat lation) ies enemeneme meena 450 v 
DG SGREENSY Oli AGEaeare annie 1000 VOLTS D CIGridkVoltage an a eee eae -400 Vdc 
DG LRLATE.CURREN lee eugene ena mnr-ars 2.5 AMPERES DGIPlate Currentare.s- tee eee ee 1.4 Adc 
PLATE DISSIPATION !.......... 6650 WATTS DC Screen Carrent ce .2 eee ee 0.26 Adc 
SGREEN DISSIPATION mens memers mar: 250 WATTS DPCIGridkeurrentaar- eee ne 0.05 Adc 
GRIDFDISS|PAT ON een een mae 75 WATTS PeakanteenidsV.Oltage ss .n-ne ee 520 v 
GHOROGIVING DOWEn  mmse.” nce ene 25 W 
1. Corresponds to 10,000 watts at 100% sine-wave Platesrsasipation., .<..\s0 «jen eee 1100 W 
modulation. Platesoutpit Power 2... 22. ¢ pee 5.8 kW 


AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 
Class AB 4 


ABSOLUTE MAXIMUM RATINGS: 


OC TAN MS WAOIEWANGIES 5 oo 5) oudiiGio S 7500 VOLTS 
DGASCREEN VOLIAGES. 72%. =.» - 1500 VOLTS 
OC PUNE (CWHNENIE oa ao coos wo 4.0 AMPERES 
PEATE DISSIPATION -. ... 55... 12,000 WATTS 
SCREEN DISSIPATION ......... 250 WATTS 
GRIDEDissliPATIONT 3... 5 - - - 75 WATTS 


SS Ls 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class AB 4 


ABSOLUTE MAXIMUM RATINGS: 


DCEEMATEN ONTAGE er. @ wi. = oe 7500 VOLTS 
DGisoGREEN VOLTAGE 2.2 ss: 2 3 1500 VOLTS 
DOTPEATE CURRENT 2. ae ae 4.0 AMPERES 
BEAT EDISSIPATIION "So. 92 bis ote 12,000 WATTS 
SEREEN DISSIPATION =). 2 + 250 WATTS 
GRID DISSIPATION ...-.....-.-- 75 WATTS 
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TYPICAL OPERATION, two tubes 


DC Plate Voltage .. 4000 5000 6000 7500 Vdc 
DC Screen Voltage . 1500 1500 1500 1500 Vdc 
DC Grid Voltage .. -315 -320 -330 -340 Vdc 
Max.Signal Plate 

Cunremt temc.. oeee-n- 6.66 6.66 6.66 6.66 Adc 
Zero-Signal Plate 

Current cated 0.50 0.50 0.50 0.50 Adc 
Max.Signal Screen 

Currents ee 08339 O32 0530 0.25 Ade 
Zero-Signal Screen 

(Witte ooo so oc 0 0 0 0 Adc 
Peak af Driving Voltage 305 310 320 330 v 
Driving Power .... 0 0 6) OW 
Load Resistance 

plate to plate ... 940 1320 1700 22800 
Max. Signal Plate 

Dissipation .... 6670 7950 8100 9050 W 


Max.Signal Plate 
Output Power. . . 


1. Per Tube 


. 13,300 17,500 23,800 31,900 W 


TYPICAL OPERATION, Peak-Envelope or Modulation- 
Crest Conditions(Frequencies below 30 megahertz) 


DGsRlatenN oltagemarea am essusns eines ce. 7500 Vdc 
D@sScreen: Voltagemerss memes) gene ree 1500 Vdc 
DGiGro Voltage netstat nannies eo -340 Vdc 
Max.Signal Plate Current .......... 3.33 Adc 
ZerO-slgnalaplates CuCremtmen al omencs rents 0.50 Adc 
Max.Signal Screen Current. ......... 125 Adc 
Reale nteGrid Woltagemersismar-) 3) ess) rei 330 v 
DEIVINGR ROWE ma ae euros sictisgs oe) ee O W 
Plate DissipatlOnme .) ier iw0 hel omecsn en ails 9050 W 


Plate Output Power 2, 
1. Adjust grid voltage to obtain specified Zero-Signal 
plate current. 


2. PEP output or rf output power at crest of modulation 
envelope. 


NOTE: TYPICAL OPERATION data is obtained by direct measurement or by calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias screen and 
plate voltage is assumed. If this procedure is followed, there will be little variation in output power when the 
tube is changed, even though there may be some variation in grid and screen current. The grid and screen 


currents which result when the desired plate current obtained are incidental and vary from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current. In Class C service, if grid bias is obtained principally by means of a grid resistor 
the resistor must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CX10000D must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC Air-System Socket Type 


SK-300A has been designed especially for the 
concentric base terminals of the 4CX10000D. The 
use of recommended air-flow rates through this 
socket provides effective forced-air cooling of the 
tube. Air forced into the bottom of the socket 
passes over the tube terminals and through an 
Air Chimney, the SK-1306, into the anode cooling 
fins. 
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COOLING - The maximum temperature rating for 
the external surfaces of the 4CX10000D is 250°C. 
Sufficient forced-air circulation must be provided 
to keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air-flow re- 
quirements to maintain seal temperatures at 200°C 
in 50°C ambient air are tabulated below (for 
operation below 30 megahertz ) for the socket / 
tube/chimney combination. 


SEA LEVEL 10,000 FEET 


Plate ; Pressure eI Pressure 
Dissipation*}/°'" Flow Drop(Inches bare Drop(Inches 
(Watts) (CFM) of water) ( ) of water) 


* Since the power dissipated by the filament 
represents about 560 watts and since grid-plus- 
screen dissipation can, under some conditions, 
represent another 200 to 300 watts, allowance has 
been made in preparing this tabulation for an ad- 
ditional 1000 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indiv- 
idually in such cases using rated maximum tem- 
peratures as the criteria for satisfactory cooling. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 4CX10000D is 7.5 volts. Filament 
voltage, aS measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than plus or minus 5 percent from the 
rated value. 


ELECTRODE DISSIPATION RATINGS - The 
maximum dissipation ratings for the 4CX10000D 
must be respected to avoid damage to the tube. 
An exception is the plate dissipation, which may 
be permitted to rise above the rated maximum 
during brief periods, such as may occur during 
tuning. 


CONTROL-GRID GPERATION - The 4CX10000D 
control grid has a maximum dissipation rating of 
75 watts. Precautions should be observed to 
avoid exceeding this rating. The grid bias and 
driving power should be kept near the values 
shown in the ‘‘Typical Operation’’ sections of 
the data sheet whenever possible. 


SCREEN-GRID OPERATION - The power dissi- 
pated by the screen of the 4CX10000D must not 
exceed 250 watts. 


Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product of 
the screen voltage and the screen current. If the 
screen voltage is modulated, the screen dissi- 
pation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dissi- 
pation to 250 watts in the event of circuit failure. 


PLATE DISSIPATION - The _ plate-dissipation 
rating for the 4CX10000D is 10,000 watts for most 
applications, but for audio and SSB amplifier ap- 
plications, the maximum allowable dissipation is 
12,000 watts. 

When the 4CX10000D is operated as a plate- 
modulated rf power amplifier, the input power is 
limited by conditions not connected with the plate 
efficiency, which is quite high. Therefore, except 
during tuning there is little possibility that the 
6650-watt maximum plate dissipation rating will 
be exceeded. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CX10000D are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 


applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other fac- 
tors being equal, controlling internal tube capac- 
itance in this way normally assures good inter- 
changeability of tubes over a period of time, 


even when the tube may be made by different 
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the manufacturer’s technical data, or test specifi- 
cations, normally are taken in accordance with 
RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal ap- 
plication. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values are 
highly significant in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 


ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 


manufacturers. The capacitance values shown in 


MILLIMETERS 


[ Min, | Max. | REF || MN. | MAX. | REF | 
1A [e928 | 7050 | - - J|[17597 [17907 | - -_| 
Bo 10855 ‘| o895 | = == | 2172") 2273) 33 =) 
Lc lo7v20 |arso | - - || 1829 | 1930] - - | 
ow Ge RE ee | Ee 
LE! 13.133 1312 | es] 7958 | 8059-f-n = 
PF [aro2 | 3832 | - - |[ 9632 | 9735] - - | 


—=— _] 


ee Ee | Kee ee ee 
Ein 22 eee oe Ee Eee 


PN Gi aS ee 
KE) OSB Maser ats) 
Se Peas GCG Mt Rata 
| M [4is6 | 4568 | - - | 
[2412 | 2788 | - - | 
1asi2 | 9062 |= = | 
10.986 | 10505] === || 
|S [3412 | 3768 | - - | 
Gh. 2a ee 


Erie d Bed Ea 
Ea Ta ae 
| 4480 | 4638 | - - | 
10632 [11603 | - - | 
Pei26: 70s is aes | 
22382 [23017 | - - | 
en O9e 2667 [i= ee" | 
| 8666 | 9621 | - - | 
peeOS20 ieee eater 


& 
& 


he) 
nm 


Agel 
foe) 
N 
g 
IN) 


O 
oH 
R 


L_(k) CONTACT SURFACE. 

2. AcL DIMENSION iN INCHES. 
L_PEF DIMENSION ARE FOR iNFO 
ONLY ANO ARE NOT REQOD FOC 
'NSPECTION PURPOSES. 


BNCOE THE TLR. OF THE SCREEN GRID 

so AND FILAMENT CONTACT SUR - 
FACES SHALL NOT EXCEED .040 
WITH RESPECT TO THE CONTROL 
GRID AND ANODE CONTACT SUR- 
FACE WHEN THE LATTER SUR— 
FACES ARE ROTATED ON ROLLERS 

Z AT THE POINTS INDICATED BY 

~---AIR THE ARROWS. 


DO NOT CONTACT. 


SCREEN GRID 


CONTROL GRID 


FILAMENT. 


DO NOT CONTACT 


* contact suRFACE _ 
ALL DIMENSIONS IN INCHES 
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RADIAL-BEAM 
POWER TETRODE 


The EIMAC 4CX10,000J is a compact, high-power, ceramic/ 
metal, forced-air cooled tetrode with a rated maximum plate dissi- — 
pation of 12,000 watts. It incorporates rugged internal construction 
features, including a mesh filament/cathode. 

The 4CX10,000J is specifically designed for exceptionally low 
intermodulation distortion in radio-frequency linear amplifier ser- 
vice. 


GENERAL CHARACTERISTICS# 


ELECTRICAL 
Filament: Thoriated Tungsten 
SER OME CN sis tone sie nants Sisters eos cot of 9.dete les dimeyes sy AY 
erret UAC DAVONS: fo) s200 excokaorhnchn’ Suet} «oe 10. sos 103 A 
Amplification Factor (Average): 
SARL R CL CCT ie fencer roe ill ay te Beck ens chs. | fee 6 4.5 


CAD sect delpe PURE kane a i NR A a NP 2a 120 pF 


ROLLED ed Reon alin cos es Pavel cee MN sLscde Lee Cesk destntisy <Ses ee echo Boba we Le fogaT «vedetehd ianloute 56 pF 
Ce 54 Ne ae Ss Sh BAY Oe ES ee Cone eee ey eee 0.10 pF 


ON) BLOBS B56 ARES GA by Qoob tpeoeteD tag ep Clarets 5 Aono Sur nce Seon mey er ere cee eat 100 MHz 


1, Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In - 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
Lua o ero 5 BS a ead as OS Son Rarer LAR Man tint ieee 9 12523 Le ee 
Wrametclaameeuccs racchc lee e vctedeae bere erets overt ie tc eetehs eu ceer iets cece 7.050 in; 179.07 mm 
NGERV ELON  Eteeirtct rts tatat «str ecsnetenssctaL tnteate eet eran ect i ete. Rae ee te De me 
DO Perarin oP OSILONY ic. sare ysc en tpeed nets eo ieres tea nerc.s ae ees Axis vertical, base up or down 
(Effective 2-1-72) © _ by Varian Printed in U.S.A. 
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Maximum Operating Temperature: 
Veramic, Metal SealsroreAnode: Cores. sengestet to sus oss ene cereceneteaae rere 
Oy wis Ae Sve eh coo Oe ura} aig cermin 6 ou cep oo 


As « 290°E 
aoe sere OrCedgAtL 
. Special concentric 
SK-300A 
SK-1306 


So ESTES ANTES RE AY OES TS AWE eek EST OS STS G6 So TR STEREO TSE ETS SET SSPE RSET SE DS SLI EIT LIYE SS SS LESTE PE SS EEE TIES LOIN PA IIS LE TIS EE ITT SS ESS NTE OS a TIS 


ESASC eee ee as Fae al te teh eu E a hee Ome oes oy cule ae tune, oe ee eee 


RecommendedsAirsoyS tem sOCKCth. yr .e tess sso si nis seekers a euen cn Seer neaeaeae 
Recommended (Air) Chimney .............. 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 


GRID DRIVEN Class AB1, Grid Driven, Peak Envelope or Modulation 
Class AB1 Crest Conditions 
ABSOLUTE MAXIMUM RATINGS: Plate;Voltaqes: =. ae nee ens 7500 Vdc 
screen: Voltage ac. 0s. caer ere eee 1600 Vdc 
DS HUAI WAQIE INES po oasoGaea0 ae 7500 VOLTS Grid Voltage MAY ee de a Dee ee ait gry -400 Vdc 
DC SCREEN VOLTAGE ...+++++--- Aa VOLTS Zero-Signal Plate Current .......... 300 mAdc 
ape a sae ead an 12 ae oy elas Single-Tone Plate Current.......... 2.2 Adc 
i Markee © ue cok j Single-Tone Screen Current2........ 30 mAd 
SCREEN DISSIPATION ........... 250 WATTS aoa ay Ree Pee 
hed eck tal Aeneenon 75 WA TAGS epee ae 
SUN BUSS Faa lis 2 iis Single-Tone Plate Dissipation ....... 8500 W 
1. Adjust to specified zero-signal.dc plate current. Useful Power Output (PEP)3......... 10 kW 
DuPAppronineta value! Load:impedance=ss-en ere ee eee 1650 Q) 
3. Useful power is that delivered to the load. Intermodulation Distortion Products 4: 
4, Referenced against one tone of a two equal-tone 3rd: Ordertiess a sate spate os. oe =3000b 
signal. oth Orders.) ta cae eee omen cee -40 dB 


NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published char- 
acteristic curves, Adjustment of the rf grid voltage to obtain the specified plate current at the specified 
bias, screen and plate voltages is assumed. If this procedure is followed, there will be little variatian 


in Output power when the tube is changed, even though there may be some variation in screen current. 
The screen current which results when the desired plate current is obtained is incidental and varies 
from tube to tube. This current variation causes no difficulty so long as the circuit maintains the correct 
voltage in the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 

Filament: Currentiate/25svOltSiexsrcpore. ees toy Ps sete a. re eee ee ee ee OD ee me 
Interelectrode Capacitances'(grounded filament connection) 

OT ee heen. fe re errr A ha oma e nae. ANRY eabee fae 

OC: Rr athe oe at eA Eee re Se Ao wee ake OES 23 pF 

Creare nice roy Oh GL EO TRIO Me oo OAS ob dG oOo) Se 1.0 pF 
Interelectrode Capacitances!(grounded grid connection) 

(Ol ee ree es Oo oc Orr Serr ooGG co eogeo oe It) 24 pF 

6) Se ny ere GON AOE Gas Sok Aho oo bode gp ee, MU fe 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 
MECHANICAL 


MOUNTING - The 4CX10,000J must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC SK-300A Air-System Soc- 
ket is designed especially for the concentric base 
terminals of the 4CX10,000J. The use of recom- 
mended air-flow rates through this socket pro- 


vides effective forced-air cooling of the tube. 
Air forced into the bottom of the socket passes 
over the tube terminals and through an Air Chim- 
ney, the SK-1316, into the anode cooling fins. 


COOLING - The maximum temperature rating for 
the external surfaces of the 4CX10,000J is 250°C. 
Sufficient forced-air circulation must be provided 
to keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air-flow re- 
quirements to maintain seal temperatures at 200°C 
in 50°C ambient air are tabulated below (for oper- 
ation below 30 megahertz). The pressure drop 
values shown are for the Tube/Socket/Chimney 
combination. 


Se SEA LEVEL 10,000 FEET 


Air Flow | Pressure |AirFlow} Pressure 
Drop (In. 
of water) 


of water) 


* Since the power dissipated by the filament repre- 
sents about 770 watts and since grid-plus screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been made 
in preparing this tabulation for an additional 1200 
watts dissipation. 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 
rate and corresponding pressure differential must 
be determined individually in such cases, using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 


IMPACT AND VIBRATION - The 4CX10,000J is 
designed to operate under shock and vibration 
conditions which might disable a less rugged 
tube. Production tubes are subjected to testing to 
insure ability to withstand 15 G impact at 11 mil- 
liseconds duration and 2 G vibratory acceleration 
over the range of 5 to 55 Hz. 


ELECTRICAL 


FILAMENT VOLTAGE - The rated filament 
voltage for the 4CX10,000J is 7.5 volts. Filament 
voltage, aS measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than 5 percent from the rated value. 


4CX10,000J 


GRID DISSIPATION - The 4CX10,000J control 
grid has a maximum dissipation rating of 75 watts. 
Precautions should be observed to avoid exceed- 
ing this rating. Grid dissipation is approximately 
the product of dc grid current and peak positive 
grid voltage. The grid bias and driving power 
should be kept near the values shown in the 
‘‘Typical Operation’’ sections of the data sheet 
whenever possible. 


SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX10,000J must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
sipation to 250 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The _ plate-dissipation 
rating for the 4CX10,000J is 12,000 watts. Plate 
dissipation may be permitted to rise above the 
maximum rating during brief periods, such as may 
occur during tuning. 


HIGH VOLTAGE - The 4CX10,000J operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating precau- 
tions must be followed. Equipment must be de- 
signed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge high 
voltage condensers whenever access doors are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
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RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 


ce 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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2. ALL DIMEWSIONS IN INCHES 

3 REF DIMENSION ARE FOR iNFO 
ONLY AND ARE NOT REQD.FOR 
INSPECTION PURPOSES. 
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4CX15,000A 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8281/4CX15,000A is a ceramic/metal power tetrode inten- 
ded for use in audio or radio frequency applications. It features a new 
type of internal mechanical structure which results in higher rf operating 
efficiency. Low rf losses in this mechanical structure permit operation of 
the 8281/4CX15,000A at full ratings up to 110 MHz, and at reduced 
ratings, to 225 MHz. 

The 8281/4CX15,000A is also recommended for radio-frequency linear 
power amplifier service, and for television linear amplifier service. 
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GENERAL CHARACTERISTICS ! 
ELECTRICAL 


Filament: Thoriated Tungsten 
EC MEN, fo Fe coat cSt corkngiete Gelis se tad iene oh «908m gauls be 6:5. 2,055) V 
MMe eAtEO cS cVOIIS A vasvcaumnete aie ccs urate. whens lepei eels 160 A 
Amplification Factor, average 
ct ei Ft RN OELET pat POY puch OP RM ee NR eA a 4.5 
Direct Interelectrode Capacitances (cathode grounded): : 
; ES at Me ire le Ges CS ee eer nt oae eee er eee re 160.0 pF 
2 Meee MEER Mat terse «ko. so ecanmaut eee a: 24.5 pF 
1 Talat cuit taht fa ato eM Ok Coase MOC Re te aC eee Lope 
Direct Interelectrode Capacitances (grid and screen grounded): 
CORE By al Oats op Soe ae ot Planes 20 97 ea ee Pee PEE eau shes ts a3 67.0 pF 
CYNE A oy Be Se PER cn ting Mirtle i) SR one eC a ee AS ie amy of 8 
Cn ee Se ee th en ek On.) Cae at ere ee 0.2 pF 


Crete Tee te eee eR Ne eerie pare ce ue sie sc uehate: sete ‘eae ee torea ante ats 110 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
We PEN eee sea gsc eam tae weer, Rieke Pome Pete «ays Gcanue) Sosa tee le. si sin | 9.375 in; 238.13 mm 
|b Se LS trek aioe Site Pee tot cake Dera rarer rE TCR, ee 7.580 in; 192.53 mm 
Meta Gf ON tata lets ler okss tke a saieaga caster aitips Utes shageges feachadags: » fone” «fs 12.S1bS 75.S18Ke 
Operatin es Osi tionins ijn reine « oes Mase mies spoons aren oe Axis vertical, base up or down 
CONEY Sy tN gir a ca ra ear ai nn Porater in Oi aa ne eee ean ae ie oe Forced air 
Operating Temperature, maximum 
feeramic, Meta local Srand sAnOnG CO Ole wees 2 se eer cle ene sc 2 ee o-scs ateln-e sisidm so « 200°G 
Bye NE ree eed EOE UNS Cee eee eet, Pe cli 50.57 ols) oh hiss siete oie ge cies OPE Clal, CONCER EG 
©) PP OninenucdeAir NV GteMssOGk cle icmimen ee arts tetris apie tells Sen vce aclu wicltesup 024 al ofan st 6g o's SK-300A 
Pepe GCC ik (DLE ONAL Ramen cet hci oy he woguc on et aust ora se wie xe coh eu Mne tale jeter ns ee at SK-316 
(Revised 5-15-71) ©. by Varian Printed in U.S.A. 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, Class AB} 


ABSOLUTE MAXIMUM RATINGS 


EPATESVOETAG ESP ae ccna ret areerc hen. 10.0 kVde 
SCREENLVOETA GE lee ciatanstadseciseeioncs oar 2.0 kVdc 
REA TEOCURREN iaeesmeus couse os toate ec eniatrs 6.0 Adc 


PEATEZDISSIBATION Se savas scr. «yes. 15.0 kW 
SCREEN DISolPATION  atepercdnie: see sa) 
GRIDEDISSIPATION tages ster resets ss te 


1. Adjust for specified zero-signal plate current. 
2. Approximate value. 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Peak Envelope or Modulation Crest Conditions 


ElatesVolfagemra sn. eee mene ee 7,500 10,000 Vdc 
Screenh VOltsdG@c es 2 slanaens een O00 1,500 Vdc 
Grid= Voltage. cane esceeree ee = SO) -370 Vdc 
Zero-Signal Plate Current ..... 1.0 1.0 Adc 
Single-Tone Plate Current ..... 4.0 4.25 Adc 
Single-Tone Screen Current2 .. . 170 150 mAdc 
Peak rf Grid Voltage2 ....... 330 340 v 
Rlate  Dissipationmen ae enone 12e2 14.0 kW 
Single-Tone Plate Output Power . 20.8 28.5 kW 
Resonant Load Impedance ..... 865 1,260 0 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 

Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS 


PEATE VOLTA G Pavarae retin toa: rokatet on apte. 10.0 kVde 
SGREENSVOLT AGE Sites ceaesietnms fehyis 7 eres ZU, kVac 
PEATE. GURREN i geeeeasyete Gert sare 5.0 Adc 


HUNTS IDIESIVAMMON! os cedoebvdoggoe 15.0 kW 
SGHSSN IDIESSIVMMON caaacoobagane 
GRIDEDISSIEATION Sememenem meme memen mri menrene 


TYPICAL OPERATION (Frequencies to 110 MHz) 


RiaterwVoltagemey = va esrere caer 7,500 10,000 
SCrEenaVOltage nmr ince nea nneae 750 750 
GridkV oltage me aecee een eee -510 -550 
AE CUITEE ohoopooabo oc 4.65 4.55 
Screen, CUrrOntL 7-2, ee ee 0.59 0.54 
Grid) Current, tree ere 0.30 0.27 
Peak rf Grid Voltagel........ 730 790 
Calculated Driving Power..... 220 220 
BlatesSSIDatlOnmeaea aa ann arne 8.1 9.0 
Plate Output POWei Neen nene 26.7 36.5 


1. Approximate value. 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER 


TYPICAL OPERATION (Frequencies to 110 MHz) 


Plate Voltages. 44 oe. 6,000 8,000 Vdc 
GRID DRIVEN, Class C Telephony See ci Ee 750 750 Vdc 
(Carrier Conditions) Grid Voltage 2) ste: st es -600  -640 Vdc 
Riate’Currenteessesmee- seas to eae eee 3.75 3.65 Adc 
ABSOLUTE MAXIMUM RATINGS Screen Current 1.7. eee 0.45 0.43 Adc 
Grid:Current yaa eatucgea te 0.18 0.18 Adc 
PLATE VOLTAGEE ae tee eae te 8.0 kVdc Peak af Screen Voltage 1 
SCREEN VOLTAGE #eit sie pot ene oe 1.5 kVde 100% modulation. ......... 740 710 v 
BUATE.CURRENT eet ee Nees 4.0 Adc Reali Grd iy 0ltage 7 ar HON EL 
PLATE DISSIPATION .......---4-. 10.0 kW Se ee Driving Power... .. hs te oa 
ateuD ISS patlOnmenaen iceman : ; 
SCREEN DISS) PAT ONS eee et Plate Output Power......... 17.4 23.5 kW 
GRIDSDISSIPATION) arta eer eee ee 200 Be eral Meerepeevhy pre 
AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two tubes) 
MODULATOR 
GRID DRIVEN, Class ABq (Sinusoidal Wave) Ales) WIRES? 4 Gogh ooo gan 7,500 10,000 Vdc 
ScreeniVoltagemea a cscnan ner ncne 1,500 1,500 Vdc 
ABSOLUTE MAXIMUM RATINGS (per tube) Getic: Voltage lao <1... segs ae -350 -370 Vde 
Zero-Signal Plate Current ..... 1.00 1.00 Adc 
PLATEQVONT AGE ee eee 10.0 kVdc Maximum Signal Plate Current . . 8.80 8.50 Adc 
SCREEN VOLTAGE ........-. cee So kVde Maximum Signal Screen Current2. 0.34 0.30 Adc 
PLATE CURREN Uiyaiiry tel ta cree 6.0 Adc Peal ai end Vo lisoe teralan a: Ss cae 
PLATE DISSIPATION ..........-.. 15.0 kW Maximum Signal Plate Dissipation VZe 14.0 kW 
SCREEN DISSIPATION .......--0-- 450 W pa See PAE Carmo Tecs a8 Sa 
a 
CRIP OISSIPATIOND et tt eee 200 W TELARC OTE Ae Sakesn: tees. oR 


1. Adjust for specified zero-signal plate current. 
2. Approximate value. 
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TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the specified 
plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If this 
procedure is followed, there will be little variation in output power when the tube is replaced, even though there may 
be some variation in grid and screen currents. The grid and screen currents which occur when the desired plate cur- 


rent is obtained are incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to produce the required bias voltage when the 


O 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 


MOE INTCH LAA tO; ShVOl (Sac chee Meise heubis. « «avs ceateretete- sts ld 0 Soe eis Sue 152 168 A 


Interelectrode Capacitances, cathode grounded ' 


eae ee mernesbibran i ayers. |S. . Aah oeeare. als vive aty 91540 1670 2nB 


COOLS) ogo OREO Siberian Ohtes co Buscar Sacer ee ee 5p CY PA HATS 30)” 
Suit) ogee Sea giles iene Peete edn 51 oct ids Gite ine wtencdade Suen ete 2.07 pif 
Interelectrode Capacitances, grid and screen grounded 1 

CD re EE a PER RRR Sh chat aa eens. 020" PS7O0Mpr 


rere tn eo ehcee eee te, tant sre eget esis ees eke see sss «= 2000. 28.08 E 


SMER ee RR ee OM Re ene 207s Ps ie) Washi hers mye 45's Vanes ss GET > 0.3 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MECHANICAL 

MOUNTING - The 4CX15,000A must be opera- 
ted with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 


SOCKET - The EIMAC Air-System Socket Type 
SK-300A is designed especially for the concen- 
tric base terminals of the 4CX15,000A. The use 
of recommended air-flow rates through this socket 
provides effective forced-air cooling of the tube. 
Air forced into the bottom of the socket passes 
over the tube terminals and through the SK-316 
Air Chimney, into the anode cooling fins. 


COOLING - The maximum temperature rating 
for the external surfaces of the 4CX15,000A is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode 
at the base of the cooling fins and the tempera- 
ture of the ceramic/metal seals below 250°C. 
Air-flow requirements to maintain seal tempera- 
tures at 225°C in 50°C ambient air are tabulat- 
ted below (for operation below 30 megahertz). 
This data is for the tube mounted in an SK-300A 
socket with an SK-316 chimney. 


SEASEEVEL 
Plate Air Flow 


Dissipation (CFM) 
* (Watts) 


Pressure 
Drop(Inches 
of Water) 


Pressure 
Drop(Inches 
of Water ) 


7,500 1.0 
12,500 490 4.1 
15,000 645 4.6 7.0 


*Since the power dissipated by the filament represents 
about 1000 watts and since grid-plus-screen dissi- 
pation can, under some conditions, represent another 
600 watts, allowance has been made in preparing 
this tabulation for an additional 1600 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indivi- 
dually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 
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ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 4CX15,000A is 6.3 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to devi- 
ate by more than plus or minus five percent 
from the rated value. 


ELECTRODE DISSIPATION RATINGS - The 
maximum dissipation ratings for the 4CX15,000A 
must be respected to avoid damage to the tube. 
An exception is the plate dissipation which may 
be permitted to rise above the rated maximum 
during brief periods, such as may occur during 
tuning. 


GRID OPERATION - The 4CX15,000A control 
grid has a maximum dissipation rating of 200 
watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the ‘“‘Typical Operation’’ sections of the data 
sheet whenever possible. The maximum grid 
circuit resistance should not exceed 100,000 
ohms per tube. 


SCREEN OPERATION - The power dissipated 
by the screen of the 4CX15,000A must not ex- 
ceed 450 watts. 

Screen dissipation, in cases where there is no 
AC applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
Sipation to 450 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The plate-dissipation 
trating for the 4CX15,000A is 15,000 watts. 

When the 4CX15,000A is operated as a plate- 
modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 10,000 watt maximum plate dissipation 
‘rating will be exceeded. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CX15,000A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CX15,000A, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 


Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


® 


Many EIMAC power tubes, such as the 4CX 
15,000A, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 


eliminates any capacitance reading to ‘‘ground’’. 
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The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a _ period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values are 
highly significant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to the Ap- 
plication Engineering Dept., Power Grid Tube 
Division, EIMAC, Division of Varian, 301 Indus- 
trial Way, San Carlos, Califomia, 94070 for in- 
formation and recommendations. 
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DIMENSIONAL DATA 

oa INCHES 
| MIN. | max. | REF || MIN. | MAX. | REF | 

Ta | 7460 | 7580 | -- [18948 fisess | - 
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Te | 0720 0760 | -- || 1829 | 1930] -- 
To | 1996 [1936 | -- || 46634917] -- | 
pe [iss [airs | |[ rae [eoss | 
Parez |ses2 | -- | : 
[3980 [4020 | -- | 
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_REF Te OMelere ARE FOR INFO. 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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THE T.I.R. OF THE SCREEN 
GRID AND FILAMENT CONTACT 
SURFACES SHALL NOT 
EXCEED 040 WITH RESPECT 
TO THE CONTROL GRID AND 
ANODE CONTACT SURFACE 
_WHEN THE LATTER SUR- 
FACES ARE ROTATED ON 
ROLLERS AT POINTS IN- 
DICATED BY THE ARROWS 


~SCREEN GRID_ 


CONTROL GRID 


FILAMENT 


DO NOT CONTACT 


* CONTACT SURFACE 
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8910 
4CX15,000J 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8910/4CX15,000J is a ceramic/metal, forced-air | 
cooled power tetrode intended for use in audio or radio frequency toa a 
applications. The internal structure features a mesh filament and a ir o 
mechanical design which assures good strength and high rf opera- | 

ting efficiency. 


Full ratings on the 8910/4CX15,000J apply to 110 MHz, and it is aga sai) 
especially recommended for radio frequency linear amplifier service. AG att Ali i 


GENERAL CHARACTERISTICS ' 
ELECTRICAL 


Filament; Thoriated Tungsten Mesh 

a ee ra ies cane g aWi two Sony wins hot 3 svete (Pecal Rey! 

BT eaal Nickel tec Di OLS eewereaeeanetetreen tener ew sorte 160 A 
Amplification Factor, average 

IRQ ESCTEEN Aan sw acbamens bod sha deci sade teeta seme re recs 4.5 
Direct Interelectrode Capacitances (cathode grounded); 2 

ee CA Dee ee hase ew so ais ola cle eis stereyeee fegene st aaa les teres 160.0 pF 


LHD RS a Be are oa ede OC ne EO ari er ri 67.0 pF 

COVERS a ues RE ey En ey Caer ea ae et ee ee ee Zhao 

SMe a PRON feiseh Shae eS aee och nore ann: «ene otter ia FoR cm ive is ve. ny «cena 0.2 pF 
Maximum Frequency Ratings 

CAA sR ee cong sted ns anne la Cece NL eG PAN RNs ER Re NS Pe TE NET 110 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
be FREEADS coos eI ELE Ie ae Sec etic APC Oar 9.375 10; 238.15 1m 
EV AINTAP TOS Peet roman Petco ee eee Perea eae Ty ceed Cee ee ee 7.580 in; 192.53 mm 
ING 1, Wel Ot erse len ade acs eanatel sune aiden (eters gst orat te leam © a pos apsmare sss. 128 1b Slee 
OperatimgsOsitiOl scree ree een isee er see gee ets Cora ets tnt isis ss Axis vertical, base up or down 
OOO Fit om een ole ee Bratt nas el ose ete ay cx ns oe oa eeu eaginS oa ic ose ow ESa) % Forced air 


Operating Temperature, maximum 
Ceramic/Metal Seals and Anode Core 


(Effective 10-15-71) © 1971 by Varian Printed in U.S.A. 


a ee 
EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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B= nein Cran ato i Howton Oo ets Oe eRe eens ae 4 IGEN, (leh (eine 
Recommended ‘Ainsystem: SOCKet. crete ce te cues tens ke orca seats eect ote e! anne ear ane eS 6 
RecommendedsAir: Chimneyasy. senator ine & gruty ters hue eekennae to cane eek eS 


NN 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
GRID DRIVEN, Class AB Peak Envelope or Modulation Crest Conditions 
Class AB1 
ABSOLUTE MAXIMUM RATINGS 
Plate: Voltage ta, tae. 2.2 ee 7500 Vdc 
PEATE VOLTAGES. septate tercte..uercucte a 10.0 kVdc screent Voltage: 41.7. 1.2 Ue eee 1250 Vdc 
SCREEN VOILA GE. ccttemene, ote encta cc ponte 2.0 kVdc Grid Voltage}, 0s te -250 Vdc 
BeATESCURREN Ie t.w-eetcmracs ov: ower case acne 6.0 Adc Zero-Signal Plate Current .......... 1.25 Adc 
UATE OISSUEVNTAKOINI, of ots oad Goa oho olooen 15.0 kW Single-Tone Plate Current.......... 2.90 Adc 
SGNAEN IDISSIP-MIIION ce 6 o8@n doe 006 450 W Single-Tone Screen Current2 ........ 200 mAdc 
CHIL DISSIPATION Sewer 70 BN se he 2 200 W Peak rf. Grid Voltage2............. 200 v 
Plate Dissipation::.2 gaerae ie os. e aene 8300 W 
1. Adjust for specified zero-signal plate current. Single-Tone Useful Power Out? ...... 12 kW 
2. Approximate value. Resonant Load Impedance .......... 1450 Q 
3. Useful power is that delivered to the load. Intermod. Distortion Products 4 
4. Referenced against one tone of a two equal-tone BUC: OF G6r tet ace eae ee ee -41 dB 
Signal. Sth. Orders a ieeaek. lace es eee ee -41 dB 
sss 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION 
OSCILLATOR 
Class C Telegraphy or FM Telephony Plate Voltage ncn. ace nen FxOO 10) 01010) “Week 
(Key-Down Conditions) Screen Voltage Sidep! ited & pao 6 750 750 Vdc 
Grid Voltage sea ese tee = (0) =550' Vde 
Plate CULL Ones ae ae eae 4.65 4.55 Adc 
ABSOLUTE MAXIMUM RATINGS Screen Currentl.......... 0.59 0.54 Adc 
Grid, Curmenty 5 secu sie aaree 0.30 0.27 Adc 
PILATE ea A GE Sie ueichetas tetas aera eee 10.0 kVdc Peak rf Grid Voltage 1... 730 7900 
oCREEWey OLTAGEn och eae ee clea ee 2.0 kVdc Calculated Driving Power .... 220 220 W 
PIEATE*CURREN lee aaa tele eae 5.0 Adc Plate; Dissipation 22 eee oma 9.0 kW 
PEATE DISSIPATLON Mess coe ree 9 ee 15.0 kW Plate Output Power ........ 26.7 36.5 kW 
SCREENSDISSIPA TION @ epee ec creee eee 450 W 
GRID: DISSIPATION Saar, serail newer ates nen 200 W 1. Approximate value 
rr 
PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION 
eR GIER Plate Volta 6,000 8,000 Vd 
Cite aan ori A ee Sees : ; C 
GRID DRIVEN. Bee so ge econeny, Screen Valees Pen ALi rina 750 750: Vde 
(Carrier Conditions) Grid Voltage 6g -600  -640 Vdc 
Riate Curt ents.em eeesmeeacee ee 30/5 3.65 Adc 
ABSOLUTE MAXIMUM RATINGS ScréensCurrent!, 44:0 am. oe ee 0.45 0.43 Adc 
Gridicument) ieee ee 0.18 0.18 Adc 
Peak af Screen Voltage 1 
BATE. VOLTAGE: Gon ce eee 8.0 kVde sere ciara hs ie hr ee 
SCREENZV OL AG Emme tne See en ae 1.5 kVdc Peak rf Grid Voltage 1 Be. 4Y Meda de 800 840 v 
PLP GCURREN Tey genes a eee ete 4.0 Adc Calculated Driving Power... . 150 150 W 
PLATE DISSIPATIONGE «. . cee one oe 10.0 kW Plate: O1Ssipation Aan manok 4 Bal 5.8 kW 
SCREEN DISSIPATION ............. 450 W AICP BURP DUIR Cas gs st 17.4 23.5 kW 
GRIDED | SSI PATON en eae eee ee eee 200 W 1. Approximate value 
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AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 


TYPICAL OPERATION (Two Tubes) 


" 3 PlatesVoltagcherataen. (ns: olen. 7,500 10,000 Vdc 

BED IDRIVEN Class bq) [>!nuceida) eke Screen ae Aart oat Sarita TeEcuee 1,500 1,500 Vdc 
GridsVoltageway yer cs. sas -350 -370 Vdc 

ABSOLUTE MAXIMUM RATINGS (per tube) Zero-Signal Plate Current .... 1.00 1.00 Adc 
Maximum Signal Plate Current . 8.80 8.50 Adc 

E/E NAO EW NCTE. he Ao. erme teced Muck po oto 10.0 kVdc Maximum Signal Screen Current 2 0.34 0.30 Adc 

Bee eRVOLTAGE 4. c viccr eo phe 2.0 kVde Peak af Grid Voltage 2...... 330 340 v 

PMT EURRENT. cc nue s's ses oe 6.0 Adc Maximum Signal Plate 

PIATE DISSIPATION ....---+-0- 0s 15.0 kW Dissipation’........-+..- 12.2 14.0 kW 

SCREEN DISSIPATION ....-.-- 000% 450 W SPACE SOA ee lg Boe be aU as 
Load Resistance 

PRMOSDISSIPATION <.2..02 csc oe ee Boece 200 W Osan eee ace coe 


1. Adjust for specified zero-signal plate current. 
2. Approximate value. 


TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the speci- 
fied plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If 
this procedure is followed, there will be little variation in output power when the tube is replaced, even though 
there may be some variation in grid and screen currents. The grid and screen currents which occur when the desired 
plate current is obtained are incidental and vary from tube to tube. These current variations cause no performance 
degradation providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias 
is obtained principally by means of a grid resistor, the resistor must be adjustable to produce the required bias 


voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


eater Current, at-/:o volts ... <7. Ay, 

Interelectrode Capacitances, cathode grounded ' 
CH bce Sey SRG aa Be ae cf ASO et ee ae 
PEO IER ds Acct sue shoe cou sai et: ee eae < ok 
CRO ya eee gery Peon cere Buta BAe root Nei eae <« 


Min. Max. 
eee re es he A peiran 148 168 A 
ery Pee tet errre ue, 54.09 167.00e 
Re oT hee Sk ee 24.0 29.0 pF 
«Ss ae re ee ees Oey ae : ---- 2-0epr 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic |n- 


APPLICATION 


dustries Association Standard RS-191. 


MECHANICAL 


MOUNTING - The 4CX15,000J must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC Air-System Socket Type 
SK-300A is designed especially for the concentric 
base terminals of the 4CX15,000J. The use of 
recommended air-flow rates through this socket 
provides effective forced-air cooling of the tube. 
Air forced into the bottom of the socket passes 
over the tube terminals and through the SK-316 
Air Chimney, into the anode cooling fins. 


COOLING - The maximum temperature rating for 
the external surfaces of the 4CX15,000J is 250°C. 
Sufficient forced-air circulation must be provided 
to keep the temperature of the anode at the base 


of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air-flow re- 
quirements to maintain seal temperatures at 225° € 
in 50°C ambient air are tabulated below (for op- 
eration below 30 megahertz). This data is for the 
tube mounted in an SK-300A socket with an 
SK-316 chimney. 


Plate Pressure 


Dissipation Drop(Inches 


* (Watts) of Water) 


* Since the power dissipated by the filament represents 
about 1000 watts and since grid-plus-screen dissipation 
can, under some conditions, represent another 600 
watts, allowance has been made in preparing this tabu- 
lation for an additional 1600 watts dissipation. 
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The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indivi- 
dually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


IMPACT AND VIBRATION - The 4CX15,000J is 
designed to operate under shock and vibration 
conditions which might disable a less rugged 
tube. Production tubes are subjected to testing to 
insure ability to withstand 15 G impact at 11 
milliseconds duration and 2 G vibratory accelera- 
tion over the range of 5 to 55 Hz. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 4CX15,000J is 7.5 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate by 
more than plus or minus five percent from the 
rated value. 


ELECTRODE DISSIPATION RATINGS - The 
maximum dissipation ratings for the 4CX15,000J 
must be respected to avoid damage to the tube. 
An exception is the plate dissipation which may 
be permitted to rise above the rated maximum 
during brief periods, such as may occur during 
tuning. 


GRID OPERATION - The 4CX15,000J control 
grid has a maximum dissipation rating of 200 
watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the “‘Typical Operation’’ sections of the data 
sheet whenever possible. The maximum grid cir- 
cuit resistance should not exceed 100,000 ohms 
per tube. 


SCREEN OPERATION - The power dissipated 
by the screen of the 4CX15,000J must not exceed 
450 watts. 


Screen dissipation, in cases where there is no 
AC applied to the screen, is the simple product of 
the screen voltage and the screen current. If the 
screen voltage is modulated, the screen dissipa- 
tion will depend upon loading, driving power, and 
carrier screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 450 
watts in the event of circuit failure. 


PLATE DISSIPATION - The  plate-dissipation 
rating for the 4CX15,000J is 15,000 watts. 

When the 4CX15,000J is operated as a plate- 
modulated rf power amplifier, the input power is 
limited by conditions not connected with the plate 
efficiency, which is quite high. Therefore, except 
during tuning there is little possibility that the 
10,000 watt maximum plate dissipation rating will 
be exceeded. 


HIGH VOLTAGE - Normal operating voltages 
used with this tube are deadly, and the equipment 
must be designed properly and operating precau- 
tions must be followed. Design all equipment so 
that no one can come in contact with high volt- 
ages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits of 
the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gresSively more dangerous X-ray radiation as the 
voltage is increased. This tube, operating at its 
rated voltages and currents, is a potential X-ray 
hazard. Only limited shielding is afforded by the 
tube envelope. Moreover, the X-ray radiation level 
can increase significantly with aging and gradual 
deterioration, due to leakage paths or emission 
characteristics as they are affected by the high 
voltage. X-ray shielding must be provided on all 
sides of tubes operating at these voltages to pro- 
vide adequate protection throughout the tube’s 
life. Periodic checks on the X-ray level should be 
made, and the tube should never be operated with- 
out adequate shielding in place when voltages 
above 10 kilovolts are in use. Lead glass, which 
attenuates X-rays, is available for viewing win- 


dows. If there is any doubt as to the requirement 
for or the adequacy of shielding, an expert in this 
field should be contacted to perform an X-ray 
Survey of the equipment. 

Operation of high-voltage equipment with inter- 
lock switches ‘‘cheated’’ and cabinet doors open 
in order to be better able to locate an equipment 
malfunction can result in serious X-ray exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as this, are 
specifically designed to generate or amplify radio 
frequency power. There may be a relatively strong 
rf field in the general proximity of the power tube 
and its associated circuitry---the more power 
involved, the stronger the rf field. Proper en- 
closure design and efficient coupling of rf energy 
to the load will minimize the rf field in the vicin- 
ity of the power amplifier unit itself. 


PMYRLERELECTRODE (CA PACITANGE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 


8910/4 CX15 ,000J 


stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 


-RS-191. This requires the use of specially con- 


structed test fixtures which effectively shield 
all external tube leads from each other and 


eliminates any capacitance reading to ‘ 


‘ground’’. 

The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time, 
even when the tube may be made by different 
manufacturers. The capacitance values shown 
in the manufacturer’s technical data, or test 
specifications, normally are taken in accordance 
with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements Should be taken with the socket and 
mounting which represent approximate final layout 
if capacitance values are highly significant in 
the design. 


SPECIAL, APPLICATIONS - Af it: is desiredera 
operate this tube under conditions widely dif- 
ferent from those given here, write to the Ap- 
plication Engineering Dept., Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus- 
trial Way, San Carlos, California, 94070 for in- 
formation and recommendations . 
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DIMENSIONAL DATA 
| MILLIMETERS | 
Please 


| MIN | MAX. | 
| A | 7460 | 7580 | --  |/18948 [19253 [ - - | 
| 8 | osss |osss | -- |{ 2172 [ 2273 [ - - | 
[ci -07200| o7sos|u=- || _1e29:| 19508 mana 
| 1e96 | 1.936 | -- | p=} 6.63 | aa7 |. 
Pe [333 [3.173 | --" || 7950 | e059] 9-4 
| sree | 3832 {| -- | rse32 [ras] oo 


of 
nae 
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GRID AND FILAMENT CONTACT 
\ “SURFACES SHALL NOT. 
if EXCEED .040 WITH RESPECT 
TO THE CONTROL GRID AND 
\ ANODE CONTACT SURFACE 
| WHEN THE LATTER SUR- 
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4CW25,000A 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 4CW25,000A is a ceramic/metal power tetrode inten- 
ded for use in audio or radio frequency applications. It features a 
new type of internal mechanical structure which results in higher rf 
operating efficiency. Low rf losses in this mechanical structure 
permit operation of the 4CW25,000A at full ratings up to 110 MHz, 
and at reduced ratings, to 225 MHz. 

The 4CW25,000A is recommended for radio-frequency linear 
power amplifier service, for television linear amplifier service, and 
as a switch tube for pulsed regulator service. 


GENERAL CHARACTERISTICS1 


ELECTRICAL 
Filament: Thoriated Tungsten 
NS ince we oe 145s! ac ec oda uecn asa uerece. vs Ocoee O:d0-V 
ME ETIE TIO 52 VOLLS) 40. Ue bods oils Be etewe elle feo 0.'s 160 A 
Amplification Factor, average 
Che VEE, Se VETES TE cao pba gee 2 re ey ys a a 4.5 
&@ Direct Interelectrode Capacitances (cathode grounded): 2 
MUIMEONT) 6 2 nelly bss 5,» ban i oN 6 6 OBS Big os Ono eanre st San ee ene eS 160.0 pF 
ae Pe Nee atin Gael sian oMeis | wae 41S ers Se 6 oak etal as ov eos ee at's 24.5 pF 
Oo se SON SEALS SBS BS CE Em Peer ye ee 1.5 pF 
Direct Interelectrode Capacitances (grid and screen grounded): 2 
CEA oa ens tel edn NS er Ga ee eee Peng oF Ocl erer e Seger cE Re 67.0 pF 
(OTTRE 6 opts ia Ae 6 eo Sd pad gi, Smear a og Pee ore Prorel jay 
fsa Arar Seas falas iieuem cae Ret ad oil oot o seks etitents dyeve shone ses. enadenernigs fe 0.2 pF 
Maximum Frequency Ratings 
COM og 6 UO Bath He Ee eR sO HoH een ep Pana aes 110 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
DETTE gece ar Ragan isan, Ae PB AEA ert ey Aes 12.69 in; 322.33 mm 
Dinnietetcas eee. 2: < sermee boue cena eet cw m ee alr. gg Jade e/a sav enw ss 4.750 in; 120.65 mm 
INEM Weel OU CMeet ert eet es mens ccee tet rete eleata ts Perel ta\ Gey Gel erea¥. ci ats sy We oie 19 5b OU eke 
I Pera Gere Oslti ON a tech ae Pa cateetn tect hoe.gee.. . cs veo osteeecens 5 Axis vertical, base up or down 
(x) CSET UR at cet Rhos Weta ret ot emer etal cts ss’ s+ los sie es sles Soe 0) Water and Forced Air 
(Effective 2-1-72) © by Varian Printed in U.S.A. 


EIMAC division of varian/301 industrial way/san carlos/california 94070 
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Operating Temperature, maximum 
Ceramic/Metal*Seals-and Anode: Cores, seceenecs cs ieee oe ues steerer) cur. annem OO 
BASE ere foe cre ra ae eee ons eh isbeles eat) svete te twee oO PECIAL@CONCETILEle 


Recommended Air System Socket ...... pe eh EE OS Oe ee ey EGE 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 110 MHz) 
GRID DRIVEN, Class AB y Peak Envelope or Modulation Crest Conditions 
ABSOLUTE MAXIMUM RATINGS: Piste Voltage mn ee eee 7,500 10,000 Vdc 
: Seiten WOME coc aoanoor 1,500 1,500 Vdc 
PUATE. VOLTAGE hme te eure. 10.0 kVde Sider ace eee Pe a 
SOREN WAQIEWNGE acoogoomgoodaac 2.0 kVdc Zero-Si 
ero-Signal Plate Current .. . 1.0 1.0 Adc 
HUM RECCWIRIENTT cease andes oostho oc 6.0 Adc GiaateT P| C 4.0 25 Ad 
PEATEIDISSIPATION Net te 25.0 kW Wee eae Rone eisai © meme) Eenleae 
SCREEN DISSIPATION ....-.eeeeee 450 W Single-Tone Screen ae ie 170 150 mAdc 
GRID DISSIPATION Ie eae 200 W Peak rf Grid Voltage“. .... . 330 340 v 
RiateiDissipatlonmersmeae mene VA 14.0 kW 
1. Adjust for specified zero-signal plate current. Single-Tone Plate Output Power 20.8 28.5 kW 
2. Approximate value. Resonant Load Impedance .. . 865 1,260:.Q) 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 110 MHz) 
OSCILLATOR 
Class C Telegraphy of FMTelephony Ge) WEE aaccaouacce 7,500 10,000 Vdc 
(Key-Down Conditions) Screen Voltage fae. aaa ay ee 750 750 Vdc 
GridaVoltagemeene ain een Ee nene -510 -550 Vdc 
EWECUPEINE poscnosnnude 4.65 4.55 Adc 
ABSOLUTE MAXIMUM RATINGS: Screen Current !.......... 0.59 0.54 Adc 
GridiCurrent eee eee 0.30 0.27 Adc 
MUMMIES WAOQIEVNGS sboenagandpoanod o¢ 10.0 kVdc PaatrhiGria Voltage 1 a tease 530 790 v 
SCREEN VOLTAGE ss rune eey tee eee 2.0 kVde Calculated Driving Power 0. 9 220.) MmO2ORW 
ELUATE CURREN Dignan Seca SA ile Plate Dissipation iy tee 8.1 9.0 kW 
WATE (DIKISIRATION) cnconancuonace 25.0 kW Plate Output Power ........ DGe7. 36.5 kW 
SGREENTDISSIPATI@ Nigtecmcn-mcmemencn-mmreme 450 W 
GRID: DISSIPATION ee ees ene 200 W 1. Approximate value. 
eee 
PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 110 MHz) 
AMPLIFIER, GRID DRIVEN, Class C Telephony 
(Carrier Conditions) Riates\Voltagemeenn-ieaen area nnn 6,000 8,000 Vdc 
SCheenaV.Oltagee-men-nen ian enenr 750 750 Vdc 
ABSOLUTE MAXIMUM RATINGS: GridhVoltager naam eter ers -600 -640 Vdc 
Platey Currents eae amen 3.75 3.65 Adc 
PEATE VOLTAG Eee ert cee ee 8.0 kVdc Screen Current lie an eeencmee a ae 0.45 0.43 Adc 
SGREENEV OLTAG Ese ener nme bonnie tt menor. 1.5 kVdc GridiCurrent..a ae, 0.18 0.18 Adc 
PLATE: GURREN Teeter eat ee 4.0 Adc Peak af Screen Voltage 1 
PEATE DISSIPATION Enron nen ena cn na 16.4 kW HOOZEMOCUT ATION EEN mene nnn 740 710 v 
SCREEN DISSIPATION. 5.202! = a oe 450 W Peak rf Grid Voltagel........ 800 840 v 
GRIDEDISSIPATION Ra e-em enna n-ne mr 200 W Calculated Driving Power..... 150 150 W 
RlateyDiSS|PatlOnmemenonmcnon enn? 5.1 5.8 kW 
1. Approximate value. Plate Output: POWGree nee 17.4 23.5 kW 


a 
AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two tubes) 
MODULATOR, GRID DRIVEN, Class AB, 


. : miei Woltele) saacvacaoace 7,500 10,000 Vdc 
ee we! Screen Voltage mucus aeneat-at enim 1,500 1,500 Vdc 
Grid; Voltages tase seen es ee -350 -370 Vdc 
ABSOLUTE MAXIMUM RATINGS (per tube) Zero-Signal Plate Current .... 1.00 1.00 Adc 
Maximum Signal Plate Current . 8.80 8.50 Adc 
PLATE VOLTAGE |. heist are asa Nhe Ske Maximum Signal Screen Current2 0.34 0.30 Adc 
SGREENIVOETAG Ema -aeitcn mon meinen 2.0 kVdc Peak af Grid Voltage2....... 330 340 v 
PLATE CURRENT ....+--- +++ esse 6.0 Adc Maximum Signal Plate Dissipation 12.2 14.0 kW 
PEATE DISS RA © Naeeeaeaeen eit in nan 25.0 kW Plate Output Power ........ 41.6 57.0 kW 
SECREENFDISSIPATIONG en -eemen nnn. 450 W Load Resistance 
GRID: DISSIPATION Paper eee 200 W (plate to plate) ......... 1:730. 5 2520-0) 
1. Adjust for specified zero-signal plate current. 2. Approximate value. 
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SWITCH TUBE OR PULSED REGULATOR SERVICE PLATEDISSIPATION Marea. 4 re 25.0 kW 
PUBSEIREN Gime eee ihe Bites eens n. See Note 2 

ABSOLUTE MAXIMUM RATINGS: DU EYAFAG LOM Metttets Batis. ols enpoys uc mle See Note 2 

UATIE VAGIGYNGIS sGebtaogas oo0s 20.0 kVdc 1. Dissipation values shown are average. 

meHEEN VOLTAGE« 2.7.05 sf ais ese 3.0 kVdc 

(GID) WAQIESWANG] SS Gigs uo pm ois ooo -1.5 kVdc 2. Duty must be maintained at a !ow enough level 

PEAK CATHODE CURRENT .......-. 80 a that average tube dissipation ratings are not ex- 


Jes < (NNO DIETOURHEN 65566505005 c 60 a ceeded. For pulse lengths in excess of 0.1 second, 
GRID DISSIPATION '.... .....-+-- 200 W some reduction of electrode dissipation ratings 
BREEN DISSIPATION'......<...- 450 W will be required. 


TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the specified 
plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If this 
procedure is followed, there will be little variation in output power when the tube is replaced, even though there may 
be some variation in grid and screen currents. The grid and screen currents which occur when the desired plate cur- 


rent is obtained are incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to produce the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 
Min. Max. 
rersenirent..At. 0.3, VOLS 64. sac ess eres ons ese ss et Pe eee bt 152 168 A 
Interelectrode Capacitances, cathode grounded! 
ee er eee eee rs: kerry ee Neva. co... , eae. eee. ahs shes S. 15460167: 0epk 
OSIRIA s cl rise tes helt foot rc* SRT a Haraisel so es Pa ate eee wee 22,0 ee ed) Oe 
ED) ears oeuenGuniacs 4 bo anie lila els oes aaa th Cee ect sare A ae ata 2.0 pF 
Interelectrode Capacitances, grid and screen grounded! 
eee ac OE eT eee iis ion vie ats, «hate aye) courinte soe 02.0  «/2.0epis 
eeots ae eEe W e N o sd in woos fo ea oat oaks Ga kemeneseb texas we 200. 20.0 e0s 
OR SA gs Boe oO ib Oe ao te a eet a ae 03350 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard R5-191. 


APPLICATION 


MECHANICAL 
Plate Approx. 
MOUNTING - The 4CW25,000A must be opera- *Dissipation Water Flow Pressure 
ted with its axis vertical. The base of the tube (kilowatts) GPM Drop 
may be down or up at the convenience of the cir- PSI 
cuit designer. 


SOCKET - The EIMAC Air-System Socket Type 
SK-300A is designed especially for the concen- 
tric base terminals of the 4CW25,000A. The use 
of recommended air-flow rates through this socket 
provides effective forced-air cooling of the tube 
base seal areas. 


* Since the power dissipated by the filament repre- 
sents about 1000 watts and since grid-plus-screen 


COOLING - Anode cooling is accomplished by 
circulating water through the integral anode water 
jacket. The table below lists the minimum cooling 
water requirements at various dissipation levels. 


dissipation can, under some conditions, represent 
another 600 watts, allowance has been made in 
preparing this tabulation for an additional 1600 
watts dissipation. 
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The cooling table assumes a water temperature 
rise of 20°C. Under no circumstances should the 
outlet water temperature exceed 70°C. Inlet water 
pressure should not exceed 50 PSI. 

A major factor effecting long life of water 
cooled tubes is the condition of the cooling water. 

A simple method of determing the condition of 
the water is to measure the resistance across a 
measured amount. This can be accomplished by 
inserting two electrodes into the water through an 
insulted section of water line and measuring the 
resistance between the two electrodes with a sen- 
sitive meter. The resistance of the water should 
be maintained above 50 kohms/cm3. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
50 cfm of air at sea level through the socket. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 4CW25,000A is 6.3 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to devi- 
ate by more than plus or minus five percent from 
the rated value. 


ELECTRODE DISSIPATION RATINGS - The 
maximum dissipation ratings for the 4CW25,000A 
must be respected to avoid damage to the tube. 
An exception is the plate dissipation which may 
be permitted to rise above the rated maximum 
during brief periods, such as may occur during 
tuning. 


GRID OPERATION - The 4CW25,000A control 
grid has a maximum dissipation rating of 200 
watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the ‘‘Typical Operation’’ sections of the data 
sheet whenever possible. The maximum grid 
circuit resistance should not exceed 100,000 
ohms per tube. 


SCREEN OPERATION - The power dissipated 
by the screen of the 4CW25,000A must not ex- 
ceed 450 watts. 

Screen dissipation, in cases where there is no 
AC applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis- 
sipation will depend upon loading, driving power, 
and carrier screen voltage. 


Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 450 
watts in the event of circuit failure. 


PLATE DISSIPATION - The plate-dissipation 
rating for the 4CW25,000A is 25,000 watts. 

When the 4CW25,000A is operated as a plate- 
modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 25,000 watt maximum plate dissipation 
rating will be exceeded. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CW25,000A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CW25,000A, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 


Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 4CW- 
25,000A, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
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wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a _ period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
Shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket and 
mounting which represent approximate final lay- 
out if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to the Ap- 
plication Engineering Dept., Power Grid Tube 
Division, EIMAC, Division of Varian, 301 Indus- 
trial Way, San Carlos, California, 94070 for in- 
formation and recommendations. 
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DO NOT 
CONTACT 
THIS AREA 


5/8 SHORT FLARED 
TUBE COUPLING NUT 


iS-3 “8 OR EQUIV) 


DIMENSIONAL DATA 


MILLIMETERS 


MIN. 


116.08 


1/8-4UNF-28 THO. 


E 


9.565 


.986 


1.050 | - 


THE TLR OF THE SCREEN GRIO 
@ FILAMENT CONTACT SURFACES 
SHALL NOT EXCEED .040 WITH 
RESPECT TO THE CONTROL GRID 
& ANODE CONTACT SURFACE WHEN 
THE LATTER SURFACES ARE 
ROTATED ON ROLLERS AT POINTS 
INDICATED BY THE ARROWS. — 


2.875 


een arson 
3675 | -- 


3.125 == 


NOTES: 
1. (3¢) CONTACT SURFACE 
2. REF_DIMENSIONS ARE FOR 


INFORMATION ONLY & ARE 


NOT REQ'D FOR INSPEC- 
TION PURPOSES. 
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WATER COOLED 
POWER TETRODE 


The EIMAC 4CW50,000J is a ceramic/metal, liquid-cooled power tetrode 
intended for use at the 50 to 100 kilowatt output power level. This tube is 
characterized by low input and feedback capacitances and low internal lead 
inductances. A rugged mesh thoriated tungsten filament provides adequate 
emission over the long operating life. It is recommended for use as a Class 
AB] rf linear amplifier. The liquid-cooled anode is rated at 50 kilowatts 
plate dissipation. 


GENERAL CHARACTERISTICS ! 


ELECTRICAL 
Filament: Mesh Thoriated Tungsten 0 Nee 
Me OC MM ar Gates fei eh cnc) 4 bet sie vov el ohio te “@Sey are cel tO Gores 12.0 880.08V. 
ema ta Uz Ol {Sumerian ct aise toreke ss peter ehs tenes ote tee 220 A 
Amplification Factor (Average): 
COT) Ue Tene, Ge Bae a Cen een iene artaaty ay ce oe 4.5 Shown with SK-2050 Jacket 
Direct Interelectrode Capacitances (grounded cathode): (order separately) 
CY acy Sh ae SA Pye: REG ee ed et feo Pn pet cs gn renee 310 pF 
CRO (Me Sern Mes awe rs reat ye rn Cae trod eeede rn ne fates Cou esers® Cheba iets etelet 6 sae atele 48 pF 
& PED eee Wee oles orem CE re Bots ne os Wass A be kee o'e ahe sacs e ye lout Fa'ys somenee eis doin fo beres 0% 1.0 pF 
Frequency of Maximum Rating: 
(Oey eee My Ree tre are Bedale. Pe rote ae ass Patas -ofs We one a Sot dena Mone fone t ee sede cere co ters 6 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


MECHANICAL 
Maximum Overall Dimensions: 

Leni ONO EAGT OEY C0) qoten A gape a G Sot G OeRna oo Daa ces 12.75 in; 324 mm 

OT ESV ER RS) ce Ey ory panes AN By A ae ioe OD ek meee nee a ae 9.53 in; 242 mm 
Nee VHGA CESS (AIS GEE Gil coe boo SY Peo b O ees bo es cee Gee SOD ssh Ogee 
URS BINGO & <6 BS SACRO RSA AY SAM oom as cane Vertical, base up or down 
Maximum Operating Temperature: 

ieramicy Metaleocal s.andserminals mrmen. wee. foe deh seer poe nee sche tease a o> 25026 
CaOINS see Rie ee ae bh Been BR iho) Cc Liquid and Forced Air 
eGo, dy Rec e cue Wemene Pe Sas S HURL Mond, Bite Gaht) 26 dre OLS oSeRKs, 2 Aes ee c nee Deanne Special 
Recommended socket t... 6 .fy-@eres wre twe aereee ec reer rl EIMAC SK-2000 Series 
ReconmendedsWatere| aCketa. h cWiiecketrwe eet neste Mis btis fakswer sp cccks oe cieh eae EIMAC SK-2050 

@ 

(Effective 7-15-71) © 1971 Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven 


Peak Envelope or Modulation Crest Conditions 
ABSOLUTE MAXIMUM RATINGS: 


plate; Voltagemn-nennien- mara Sear uci ac 8.3 kVdc 
DGIPEATESVOLTAGERIEE Gh aera 17,500 VOLTS Screen: Voltages serait ae wate s een Erne 1.5 kVdc 
DGISGREENSVOUIAGES en e-neueacr n= 2,500 VOLTS Grid Voltage: 1.4.4.0 asese ; ena ee ke ee ene -250 Vdc 
BS HUAAE CUIRRIENT on oo 6 6 come 12.0 AMPERES Zero-Signal Plate Current ..... 002.22... 3.6 Adc 
PEATE DISSIPATION Sn ea-inenen sane 50,000 WATTS Single-Tone Plate Current <2. 9207. ns acne ee 9.8 Adc 
SGREENSDILSSIPATION mremewenen men ten 1,500 WATTS Paak»rf Grid Voltage+ss)ure.se ts eae 250 v 
GRIPIDISSIPATI ON geen ce 400 WATTS Resonant LoadalmpedanGesenpensienci ennai 413 Q 

Plate sDissipatlonterce- ance nnn acer ear swe mane 35 kW 
1. Adjust to specified zero-signal dc plate current. Rlate-Out put; ROWE ile m.e en once eran Rin ite 45 kW 
2. Approximate value. Intermod. Distortion Products 3 
3. The IMD products are referenced against one tone Srd.Orderaeeueecscaee car nm neat ee -46 dB 

of a two-equal tone signal. 5th! Order: sacieseci ey aon ee eee cn ree: -60 dB 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Filament: Curren @atel?:0: Volts gee. .ccaeee eke eee ee rE Gat Gee 200 230 A 
Interlectrode Capacitances (grounded cathode connection) 
Cin) °c -Rer tete es Saeco ei cas o aa ee raeee Cohen AA 290 330 pF 
Oe ere ey tay er See a Pe 6 GO RAO neo tas UP Alie seal) Oe 
Copitecsce essa tober tremeper sae. ae aS ke OOD AP er eye eae (> Stet 1.5 pF 
Interelectrode Capacitances (grounded grid connection) 
OT eAes ees ea eG ee ere ie, Nees ree warns cette ae ky akeye Me 
Oe rt A ene Ee nC eA Sh Gu nace its, Genk eek GP 
Of ee is red oh eon ee eo ue Do Geely, io bys ESO 0.5 pF 
APPLICATION 
MECHANICAL 


Plate Dissipa- 


Water Flow | Pressure Drop 
tion* 


MOUNTING - The 4CW50,000J must be operated (kilowatts) 


with its axis vertical. The base of the tube may 
be up or down at the convenience of the circuit 
designer. 


SOCKET - The EIMAC socket type SK-2000 is 
recommended for use with the 4CW50,000J. 


* Since the power dissipated by the filament re- 
presents about 2500 watts and since grid-plus- 
screen dissipation can, under some conditions, 
represent another 1900 watts,allowance has been 
made in preparing this tabulation for an addition - 
al 4400 watts dissipation. 


COOLING - Anode cooling is accomplished by 
through the SK-2050 water 
jacket. The table below lists minimum cooling 
water requirements at various dissipation levels. 


circulating water 


The cooling table above assumes a water 
temperature rise of 20°C. Under no circumstances 
should the outlet water temperature exceed 70°C. 
Inlet water pressure should not exceed 100 psi. 

A major factor affecting long life of water 
cooled tubes is the condition of the cooling water. 
If the cooling water is ionized, deposits of copper 
oxide will form on the internal parts of the water 
jacket and can cause localized heating of the 
anode and eventual failure of the tube. 

A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 
should be maintained above 50 K ohms/cm3, and 
preferably above 250 K ohms/cm3. A relative 
water resistance check can be made continuously 
by measuring the leakage current which will by- 
pass a short section of the insulating hose column 
if metal nipples or fittings are used as electrodes. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
200 cfm of air through the socket. e 


ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 percent 
rms responding meter. The peak emission at rated 
filament voltage of the EIMAC 4CW50,000J is 
normally many times the peak emission required 
for communication service. A small decrease in 
filament temperature due to reduction of filament 
voltage can increase the life of the 4CW50,000J 
by a substantial percentage. It is good practice to 
determine the nominal filament voltage for a par- 
ticular application that will not adversely affect 
equipment operation. This is done by measuring 
some important parameter of performance such as 
plate current, power output, or distortion while 
filament voltage is reduced on the 4CW50,000J. 
At some point in filament voltage there will be 
noticeable reduction in plate current, or power 
output, or an increase in distortion. Operation 
must be at a filament voltage slightly higher than 
the point at which performance appears to deter- 
iorate. This point should be periodically checked 
to maintain proper operation. 


GRID OPERATION - The 4CW50,000J control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 


SCREEN DISSIPATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and dc screen 
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current. With screen modulation the dissipation 
is dependent on rms screen voltage, and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent 
any of these conditions. 

The 4CW50,000J may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions. The screen supply volt- 
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur- 
rent may flow if the screen power supply exhibits 
a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 
cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. 


PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainable through water cooling 
provides a large margin of safety in most ap- 
plications. The rating may be exceeded for brief 
periods during tuning. When the 4CW50,000J is 
used as a plate-modulated rf amplifier, plate 
dissipation under carrier conditions is limited 
to 33,300 watts. 


STANDBY OPERATION - Coolant must be cir- 
culated through the anode water jacket whenever 
filament power is applied even though no other 
voltages are present. Sixty to eighty percent of 
the filament power appears as heat in the anode. 
In the absence of coolant flow, temperatures will 
rise to levels which are detrimental to long life. 
If the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CW50,000J are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher that 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CW50,000J, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are effected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tis- 
sue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
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and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 


quencies as low as the: 13 and 27 MHz bands. 


Many EIMAC power tubes, such as the 4CW- 
50,000J, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry - -- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
plate over-current interlock, screen current inter- 
lock, and coolant flow interlock, it is good prac- 
tice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltage. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
we strongly recommend use of some form of elec- 
tronic crowbar which will discharge power supply 
capacitors in a few microseconds following indi- 
cation of start of a plate arc. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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DIA INDEX HOLE THRU ON 8750 DIA PC— 
SO RLGN WITH LOCKING PIN & WATER FITTING ~ | 


a [ 


/ \—5/I6 DIA. HOLE THRU, 8 HOLES: 
EQUALLY SPACED ON 8.750 DIA. PC. 


1/4-20 UNC 28 THRU, 12 HOLES —“ 
EQUALLY SPACED ON 7375 DIA. PC. 


FITTING NUT & IMPERIAL_FITTING— (a) 
& SLEEVE FOR 3/4 OD. TUBING. \ 
\ 
SX a UNC-2A STUD WITH 2 HEX NUTS 
fe 0} ANODE D.C. CONNECTION. 
a (MAY BE USED FOR LIFTING TUBE) 


+ 


SK-2050 WATER JACKET—_ 
NOT SUPPLIED UNLESS SS 
ORDERED. 


(4-20 UNC-2A x 5/8 LG ST STL— 
BUTTON HEAD CAP SCREW, SOCKET 
OR., 12 REQD.- SUPPLIED WITH 
WATER JACKET. 
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The Eimac 8350/4CW50,000C is a ceramic-metal. water cooled power tetrode 
intended for use at the 50 to 150 kilowatt output power level. It is recommended for 
use as a Class-C rf amplifier or oscillator, a Class-AB, rf linear amplifier or a 
Class-AB, push-pull af amplifier or modulator. The 8350/4CW50.000C is also 
useful as a plate and screen modulated Class-C rf amplifier. 


The water cooled anode is rated at 50 kilowatts of plate dissipation with low water 
flow requirements. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament; Thoriated Tungsten 
Voliages - = = = £8 8 we mem em ee = 10 volts 
Current - - - - - - = = = = = = = = 300 amps 
Amplification Factor (Grid-Screen) (average) - - - 4.5 


Direct Interelectrode Capacitances, Grounded Cathode: 


Input aaa ae ee ea rr meme h ie ce lm ay oe 
Qutput =) = 9= eile int esal =) = ee emer cee Ss eee ooo eee 
ag Feedback - = = = - = = = = = = = = = = = = = = = = = = 2.3  uuf 
Dreniency for Maximum Ratings: = = = =) Me Rm eR ee ee ee BEM 
MECHANICAL 
Base- - - = = = = = = = = = = = = = = = = = = = = Special, graduated rings 
Reemmnuiniseale) cimperavure —) Sel © =n b= me = OS mie = oe Re os = ee 250°C 
Maximum Anode Core Temperature poe OM Rel mm mm imal foe mm me i 250°C 
Recommended Socket - - - - - - = - = = - = = = = = = = = = = Eimac, SK-1500 
Operating Position- - - - - - = = = -= = = = = = > = 7-7 )Vertical, base up or down 
Maximum Dimensions: 
Het ten am a oe ey ee me mm OS me C16 none 
Diameter - - - - = = = = = - = = = = = = = = = = = = 8.02 inches 
Ceolne ea ea ae ee em Ke = 6 ot > SWatersand Forocdman 
Wray Ci a ee ee ae Ca eee oe me) ee, i eee i” 6 a 60 pounds 
ar eae? heer ene rem ernment eas ee er ee me ae 85 pounds 
(approximately) 
RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR TYPICAL OPERATION 
DC Plate Voltage - - - 10 15 20 kV 
- h leph - 
aig ehee Ee Daye Or a Me Larcphony (Key sdowns . icesoreen Voltage = - = 750. 750 ...750 volta 
DC Grid Voltage - - -420 -480 -540 volts 
MAXIMUM RATINGS DC Plate Current - - LOZT 10.5 9.7 amps 
DC PLATE VOLTAGE - - - 20,000 MAX, VOLTS DC Screen Current- - 2:25 Zet 1.65 amps 
DC SCREEN VOLTAGE - - 2500 MAX. VOLTS DC Grid Current - - -= 1.2 ih .89 amps 
DC PLATE CURRENT - - - 15.0 MAX, AMPS Peak RF Grid Voltage - - 680 740 790 volts 


PLATE DISSIPATION 
SCREEN DISSIPATION 
@ GRID DISSIPATION - 


50,000 MAX, WATTS Driving Power - - - 815 850 705 volts 
1750 MAX, WATTS Plate Dissipation - - 23 32 30 kW 
500 MAX, WATTS Plate.Output,Power- = - .84 124 165 kW 


Note: Maximum plate voltage and plate current cannot be applied simultaneously without exceeding dissipation 
ratings. 


(Effective 10-10-62) Copyright 1962 by Eitel-McCullough, Inc. 
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PLATE-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER 


Class-C Telephony (Carrier conditions except where 


noted) 


MAXIMUM RATINGS 

De PLATE VOLTAGH==" = -= 
DC SCREEN VOLTAGE- = - 
DC PLATE CURRENT - 
PLATE DISSIPATION* - 
SCREEN DISSIPATION- - - 
Gi Dlsple A LION =.= 5 a= 


15,000 MAX, VOLTS 


2000 MAX, VOLTS 
15.0 MAX, AMPS 


33,000 MAX. WATTS 


1750 MAX, WATTS 
500 MAX, WATTS 


*Corresponds to 50,000 watts at 100 percent sinewave 


modulation 


AUDIO-FREQUENCY AMPLIFIER 


OR MODULATOR 
Class-AB, 


MAXIMUM RATINGS (Per Tube) 
DCaPLATET VOLTAGE, = %os7= 
DC SCREEN VOLTAGE- - - 
DC PLATE CURRENT - 
PLATE DISSIPATION - 
SCREEN DISSIPATION - 
GRID DISSIPATION - - - 


* Per Tube 


** Approximate value 


20,000 MAX, VOLTS 
2500 MAX, VOLTS 
15.0 MAX. AMPS 

50,000 MAX, WATTS 
1750 MAX, WATTS 

500 MAX. WATTS 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, 


MAXIMUM RATINGS 
DCGSPLATE VOLTAGE = “= s= 
DC SCREEN VOLTAGE 
DC PLATE CURRENT = = - 
PLATE DISSIPATION - 
SCREEN DISSIPATION - 
GRID DISSIPATION = ¢ 


* Approximate value 


NOTE: 


20,000 MAX, VOLTS 
2500 MAX, VOLTS 
15.0 MAX, AMPS 

50,000 MAX, WATTS 
1750 MAX, WATTS 

500 MAX. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - - 10 
DC Screen Voltage - .- - 750 
Peak AF Screen Voltage 

(For 100% modulation) - —- 705 
DC Grid Voltage - - -490 
DC Plate Current - - - 7.4 
DC Screen Current- - - 1.2 
DC Grid Curréent™ —" = .470 
Peak RF Grid Voltage - - 670 
Grid Driving Power - - 315 
Plate Dissipation - - - 14 
Plate Output Power- - - 60 


TYPICAL OPERATION (Two Tubes) 


DC Plate Voltage = - - 10 
DC Screen Voltage- - - 1.5 
DC Grid Voltage - - -280 
Max-Signal Plate Current 18.4 
Zero-Signal Plate Current 6.0 
Max-Signal Screen 

Current** - - -.780 
Zero-Signal Screen Current 0 
Peak AF Driving Voltage* 260 
Driving Power - - - - 0 
Load Resistance, Plate-to- 

Piste =— = 9 =i 


Max-Signal Plate 
Dissipation*- - - 39 

Max-Signal Plate 
OQutputePowere— a — 


1140 


38 


LG 


eee 


TYPICAL OPERATION, Peak-Envelope or Modula- 


tion-Crest Conditions. 


DC Plate Voltage - - - 10 
DC Screen Voltage- - - 1.5 
DC Grid Voltage - - ~-280 
Max-Signal Plate Current 9.2 
Zero-Signal Plate Current 3.0 
Max-Signal Screen 


Current* - - -.390 
Peak RF Grid Voltage - - 260 
Driving Power - --- 0 
Plate Dissipation - - - 35 
Plate Output Power- - - 57 


Resonant Load Impedance - 570 


20 
1.5 
-360 
8.65 
1.5 


.250 
340 
0 

48 
125 
1295 


kV 
kV 
volts 
amps 
amp 


“TYPICAL OPERATION’? data are obtained by calculation from published characteristic curves 


and confirmed by direct tests. No allowance is made for circuit losses of any kind. Adjustment of the RF 
grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage 
is assumed. If this procedure is followed, there will be little variation in output power when tubes are 
changed, even though there may be some variations in grid and screen currents. The grid and screen cur- 


rents which result when the desired plate current is obtained are incidental and vary from tube to tube. 
These current variations cause no difficulty so long as the circuit maintains the correct voltage in the 
presence of the variations in current. If grid bias is obtained principally by means of a grid resistor, the 
resistor must be adjustable to obtain the required bias voltage when the correct RF driving voltage is 


applied. 
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APPLICATION 


MECHANICAL 


MOUNTING — The 4C W50,000C must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET —The Eimac SK-1500 socket is recom- 
mended for use with the 4C W50,000C. Base cooling 
is accomplished by directing 50-100 CFM of air 
horizontally into the socket from the side. Temp- 
erature of the ceramic-metal seals must be limi- 
ted to 250°C. 


COOLING —Anode cooling is accomplished by 
circulating water through the integral anode-water 
jacket. A new more efficient design assures 
adequate cooling with low water flow rates. The 
table below lists minimum cooling water require- 
ments at various dissipation levels. 


Plate Dissipation* Water Flow 


(kilowatts) GPM 


*Since the power dissipated by the filament rep- 
resents about 3000 watts and since grid-plus 
screen dissipation can, under some conditions, 
represent another 2250 watts, allowance has been 
made in preparing this tabulation for an additional 
5250 watts dissipation. 


The cooling table above assumes a water temper- 
ature rise of 20°C. Under no circumstances 
should the outlet water temperature exceed 70°C. 
Inlet water pressure should not exceed 75 psi. The 
pressure drop across the anode at full flowis less 
than 5 psi. 


When the tube is mounted in the anode-up position, 
cooling water must enter the anode-water jacket 
through the outer connector; the outlet being the 
center connector; when the tube is mounted in an 
inverted position (base up) these connections are 
reversed, that is, the inlet connection is on the 
center water fitting and the water outlet is connect- 
ed to the outer anode fitting. 


Water flow must be started before applying any 
voltages to the tube. Water-flow and water temp- 
erature interlock switches are suggested for 
incorporation in any system to prevent tube 
damage due to inadequacy of flow. Itis not neces- 
sary to continue water flow after the removal of 
all power. 


ELECTRICAL 


FILAMENT OPERATION —The rated filament volt- 
age for the 4CW50,000C is 10.0 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate by 
more than plus or minus 5 percent from the rated 
value. 


ELECTRODE DISSIPATION RATINGS —The maxi- 
mum dissipation ratings for the 4C W50,000C must 
be respected to avoid damage to the tube. An ex- 
ception is the plate dissipation, which may be 
permitted to rise above the rated maximum during 
brief periods, such as may occur during tuning. 


PLATE DISSIPATION — _ The plate-dissipation 
rating for the 4CW50,000C is 50,000 watts for 
most applications, but for Class C plate modula- 
ted applications, the maximum allowable dissi- 
pation is 33,000 watts for carrier conditions. 


CONTROL-GRID OPERATION — The 
4CW50,000C control grid has a maximum dissi- 
pation rating of 500 watts. Grid dissipation is the 
product of de grid current and peak positive 
grid voltage. Precautions should be observed to 
avoid exceeding this rating. The grid bias and 
driving power should be kept near the values 
shown in the ‘‘Typical Operation’? sections of the 
data sheet whenever possible. The maximum grid 
circuit resistance should not exceed 100,000 ohms 
per tube. 


SCREEN-GRID OPERATION — The power 
dissipated by the screen of the 4C W50,000C must 
not exceed 1750 watts. Screen dissipation, incases 
where there is no ac applied to the screen, is 
the simple product of the screen voltage and the 
screen current. If the screen voltage is modula- 
ted, the screen dissipation will depend upon load- 
ing, driving power, and carrier screen voltage. 


Screen Dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
1750 watts in the event of circuit failure. 


SPECIAL APPLICATIONS — If it is desired to 
operate this tube under conditions widely different 
from those given here, write to the Power Grid 
Tube Marketing Department, Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, California 
for information and recommendations. 
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4CW50,000E 


WATER COOLED 
POWER TETRODE 


The EIMAC 4CW50,000E is a ceramic/metal, liquid-cooled power te- 
trode intended for use at the 50 to 100 kilowatt output power level. This 
tube is characterized by low input and feedback capacitances and low 
internal lead inductances. A rugged mesh thoriated tungsten filament pro- 
vides adequate emission over the long operating life. It is recommended 
for use as a Class C rf amplifier or oscillator, a Class AB rf linear ampli- 
fier or a Class AB push-pull af amplifier or modulator. The 4CW50,000E 
is also useful as a plate and screen modulated Class C rf amplifier. The XR. 
liquid-cooled anode is rated at 50 kilowatts plate dissipation. Bi 


GENERAL CHARACTERISTICS! 
Shown with SK-2050 

ELECTRICAL water jacket removed. 
Filament: Mesh Thoriated Tungsten 

ACC starring Nee ents ec. coals. Shain es tes ees 12.0 + 0.6 V 

erent AL ALU VOLIS oe tegen ee ee Ske eaters s 220 A 

@ Amplification Factor (Average); 
ETE (RECUR Oe Se SP tO TR haan cre 4.5 


RW ete WRENN Se PRL tee Tefen, 5 (MERON ETSTeD ete ts cs u's. o- See re ote een ane Sdn teheane “opi othe 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


MECHANICAL 
Maximum Overall Dimensions: 
ero tieimi thowateracket)..-.iccter ce seis fee ss ans. cvakeee eg eeaeNe Suerte eee 12.75 in; (324 mm) 
AE VTEC PI, Ro sree Re RR ie Oe I ee ee et NL ee 9.53 in; (242 mm) 
Newmwercnuessswater jacket)... shoes rate tats sc cheme Some el aly Wes ara 35 1b; (15.9 kg) 
SIRE Tare O CE OSU Olt opeat. c. teeieeete eee: TENE AGEs. 6 clogs. ss Gs sce e's. ss Vertical, base up or down 
Maximum Operating Temperature: 
SeramceMetaloeals and ferminalsarmece wert, -<'c/ss14 eels 00-0 din ao ols caie ia a igtet abet 250°C 
ee a OE OE MeL aeiiet se 'anel > tecedtecc lati ck sivas a. + ts iaihiots exsist evess oles Liquid and Forced air 
ry Bo RAY, (oe. £28; OLS PGRN INTER Ps... re eg. Se ER RAs eee Special 
; PemOMEMEN OO SOCKETS crit tecy tethers tans 5h a. 0 oleate. beste ce ete ete EIMAC SK-2000 Series 
ere Ne Oe ALEls) ACK Clases cts tia eee ow ects cos bis a ete tes Mce + ee et . EIMAC SK-2050 


(Effective 7-1-70) © 1970 Varian Printed in U.S.A. 
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RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 

GRID DRIVEN Class AB1, Grid Driven, Peak Envelope or Modulation 
Class AB Crest Conditions. 

ABSOLUT IMUM RATINGS: 

OEE Me. Plate Voltage. eis es eceeier cu oneicnetonststereneden 10.0 kVdc 
DC PLATE VOLTAGE.........- 17,500 VOLTS raetee ne mot ieee. soy Ve aot fal oleic ees 
DC SCREEN VOLTAGE........- ccnp SASS Zero-signalkhlates Currents mss ce sen annem 3.4 Adc 
DC PLATE CURRENT ....-...-- 12.0 AMPERES singleslone Plate: Curmentacmenatienent nnn 9.14 Adc 
PLATE DISSIPATION .......... 50,000 WATTS Peak'rf Grid Voltage 2 27) ane. 2 a eee 230 v 
SGREENL DISSIPATION RG. crenctsne ne 1,500 WATTS Resonant Load Impedance .............. 600 Q 
GRIDIDISSIPATION i yenersucnerenetet. 400 WATTS Rlate  DissipatlOnieacsescnc cack creme: anne enema 35 kW 

RlatesOutput ROWeti-neenc te eect Cee omen 57 kW 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 
STS RNS EP SAS EES TE ES TEE SEE RINT ERE WOE SAL ET EAE TSE SE IE TT I PII IESE ERIE OLE aE LT TG ETI TIE TOIT IO 


RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR 
Class C Telegraphy or FM Telephony Plate: Voltage eee ee te ae 15.0 15.0 kVdc 
(Key-Down Conditions) Screen Vol tage (y;os. eer So ade ote oe 1.5 1.5 kVdc 
Grid? Voltage 9¥.45..-. een cree eae -800 -800 Vdc 

p Plate. Currents use eee 9.0 11.5 Ade 

ELS SAAT Gn EU LEP: Screen Current! Seek sities Uh See ea Sem Is te 0.9 0.83 Adc 
LGV CUTONnt tae ae eae aes See 

DG PEATE VOLTAGE eee eee 17,500 VOLTS Bees Peres tage wore ta Mo abv ue 
DC SCREEN VOLTAGE......... 2,500 VOLTS Calculated Driving Powerl.......... 110 150 Ww 
DG PEATEICURREN Ieee sencucrcmenes « 12.0 AMPERES Plate Dissipation: inne ot ee eee 25 36 kW 
PEATE DISSIPATION eeesememcnens tenes 50,000 WATTS Plate OutputiRowereamecee ee ane 110 137 kW 
SCREEN DISSIPATION ........- 1,500 WATTS Resonant Load Impedance .......... 820 615 2 


GRIDSDISSIPATIO Ni eewseeee ncn ns uen 400 WATTS ’ 
1. Approximate value 


SCRE EA BA TEETER 28 TR EAE ST TS RES LY TRS IE BE TOE REE QE BE TES I EE EF OE DIED DLE ISDS QO SNE LESTE EINE E TLE ELE ES IE TELE EOE TTI IRIE TL EERIE TED 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 30 MHz) 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) Plate Voltage... ...........0.. 9.0 14.0 kVde 
Screen, Voltage one sss) cas ens c's teabets 750 750 Vdc 
f Grid Voltage as sree a, Fae oe eee -600 -600 Vdc 
ABSOLUTE MAXIMUM RATINGS: Plate Cortentia snus, rene reer eee 7.41 9.25 Adc 
ScreeniCucrent?:2 aes ee 0.69 1.15 Adc 
DC PLATE VOLTAGE.......... 15,000 VOLTS Grid!Currenten:a0 ewan bee 0.333 0.833 Adc 
DG SEGREENSVOLTAG Exemaencu enone 2,000 VOLTS Peak af Screen Voltage 3 
DEP EATEGURRENeemcaewenen saan 12.0 AMPERES (1 OG2GiMOdUlatlon) saan 750 750 v 
PLATE DISSIPATION! ......... 33,000 WATTS PeakerteGuidav.ol.tage: cams nea 750 820 v 
SCREEN DISSIPATION2........ 1,500 WATTS Calculated Driving Power......... 250 685 W 
GRID DISSIPATIONZ 4a eee 400 WATTS Plate Dissipations.ra..- i.) a ee 12.5 21.5 kW 
FlateiOutputihO wel nen enema 54.2 110 kW 
1. Corresponds to 50,000 watts at 100% sine-wave 
modulation. 3. Approximate value . 


2. Average, with or without modulation. 


(BNA ete SOS IE Ne TRS BRS RETR ES NE EI SLE STRIFE PEGE: SIE LE TET IT ESS LEGA 2 EET IEE OOO ST I TELE ERE ADOC SEI IIT TEGO T ELE RIE LIAISE LETTS LED SE EAE STEED, 


AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 

OR MODULATOR 

Class AB1, Grid Driven (Sinusoidal Wave) Plate Voltage yc Ma © oS CME EO ROTI Cet) cee 15.0 kVdc 
Screen yolanee ARE a Oy Pn eo dhetos  eere oe se 
Grid Voltage'42..- ee cee ee ae -28 c 

ABSOLUTE MAXIMUM RATINGS (Per Tube) Zero-Si ane Plate;Currenties st en eee 5.0 Adc 
Max-ssignaliPlate: Currents essa ae ieee 18.6 Adc 

DC PLATE VOLTAGE.......... 17,500 VOLTS Max. Signal Screen Current! ........... 0.6 Adc 

DCI SEREENSVOLTAG Eas mer teeter 2,500 VOLTS Peak. af,Grid Voltage 25 7... 1/s 1a eeees 2155, 

Die PEATE GURREN Tecweteaeteueness het 12.0 AMPERES Peak. Driving Powenpe.-: 25. 2a eee Ow 

PEATE:DISSIPATION EE 50,000 WATTS Max. Signal Plate Dissipation2 ......... 41.7 kW 

SCREEN DISSIPATION. .........< 1,500 WATTS Plate Output POWER Sn ai eee 195 kW 

GRID DISSIPATION .......... 400 WATTS Load Resistance (plate to plate)......... 1870 Q 


1. Approximate value. 
2. Per tube. 
3. Adjust to give stated zero-signal plate current. 
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correct rf grid voltage is applied. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
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RANGE VALUES FOR EQUIPMENT DESIGN Min, Max 
Meremmeni C Urrenteat L2;U"VOliS ste sete has we ete ee ets os oF SIR 200923084 
Interelectrode Capacitances (grounded cathode connection) 
TACO! 5 Sovstne Satake erica ome +o AE <a E O ce Ce e 290 330 pF 
MEME ei nS cnicc ts cones. a6) 5 08748 Sih Ges Sa aaa us eth ae ‘ 45 58 pF 
USS NE te ie ere Meee ren scar a, RRR er Ore a ce ean --- 1.0 pF 
Interelectrode Capacitances (grounded grid connection) 
Se Pe Aree rset is eM ee irae everest e tedet ot tence, 130°* 150 *pr 
Chl st) | tees ee ae “Powe, 1s ci cy Se bo plc RO OS CS eee ae ee 47 5/7 De 
(DEUS TES ue Oh Sak chit i Ae eh a eer Oh ER --- 0.5 pF 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CW50,000E must be operated 
with its axis vertical. The base of the tube may 
be up or down at the convenience of the circuit 
designer. 


SOCKET - The EIMAC socket type SK-2000 
is recommended for use with the 4CW50,000E. 


COOLING - Anode cooling is accomplished by 
circulating water through the SK-2050 water 
jacket. The table below lists minimum cooling 
water requirements at various dissipation levels. 


Water Flow 
(GPM) 


Pressure Drop 
(PSI) 


Plate Dissipa- 
tion* 
(kilowatts) 


*Since the power dissipated by the filament re- 
presents about 2500 watts and since grid-plus- 
screen dissipation can, under some conditions, 
represent another 1900 watts, allowance has been 
made in preparing this tabulation for an addition- 
al 4400 watts dissipation. 

The cooling table above assumes a water 
temperature rise of 20°C. Under no circumstances 
should the outlet water temperature exceed 70°C. 
Inlet water pressure should not exceed 100 psi. 


A major factor affecting long life of water 
cooled tubes is the condition of the cooling 
water. If the cooling water is ionized, deposits 
of copper oxide will form on the internal parts 
of the water jacket and can cause localized 
heating of the anode and eventual failure of the 
tube. 

A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 
should be maintained above 50 K ohms/cm3, and 
preferably above 250 K ohms/cm3, A relative 
water resistance check can be made continuously 
by measuring the leakage current which will 
bypass a short section of the insulating hose 
column if metal nipples or fittings are used as 
electrodes. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
200 cfm of air through the socket. 


ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 percent 
rms responding meter. The peak emission at rated 
filament voltage of the EIMAC 4CW50,000E is 
normally many times the peak emission required 
for communication service. A small decrease 
in filament temperature due to reduction of 
filament voltage can increase the life of the 
4CW50,000E by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
adversely affect equipment operation. This is 
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done by measuring some important parameter of 
performance such as plate current, power output, 
or distortion while filament voltage is reduced 
on the 4CW50,000E. At some point in filament 
voltage there will be noticeable reduction in 
plate current, or power output, or an increase in 
distortion. Operation must be at a filament volt- 
age slightly higher than the point at which per- 
formance appears to deteriorate. This point should 
be periodically checked to maintain proper oper- 
ation. 


GRID OPERATION - The 4CW50,000E control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 


SCREEN DISSIPATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of de screen voltage and dc screen 
current. With screen modulation the dissipation 
is dependent on rms screen voltage, and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent 
any of these conditions. 

The 4CW50,000E may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions. The screen supply volt- 
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur- 
rent may flow if the screen power supply exhibits 
a riSing voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 
cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. 


PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainable through water cooling 
provides a large margin of safety in most ap- 
plications. The rating may be exceeded for brief 
periods during tuning. When the 4CW50,000E 
is used as a platemodulated rf amplifier, plate 
dissipation under carrier conditions is limited to 
33,300 watts. 


STANDBY OPERATION - Coolant must be cir- 
culated through the anode water jacket whenever 
filament power is applied even though no other 
voltages are present. Sixty to eighty percent of 
the filament power appears as heat in the anode. 
In the absence of coolant, flow temperatures will 
tise to levels which are detrimental to long life. 
If the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CW50,000E are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that’no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CW50,000E, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


y 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 4CW- 
50,000E, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


4CW50,000E Snef.— 


FAULT PROTECTION - In addition to normal 
plate over-current interlock, screen current 
interlock, and coolant flow interlock, it is good 
practice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltage. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If 
power supply stored energy exceeds 750 watt 
seconds, we strongly recommend use of some 
form of electronic crowbar which will discharge 
power supply capacitors in a few microseconds 
following indication of start of a plate arc. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely 
different from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070 
for information and recommendations. 


516-18 UNC-2A STUD WITH 2 HEX NUTS 
ANODE D.C. CONNECTION. 
(MAY BE USED FOR LIFTING TUBE) 


5/16 DIA HOLE THRU, 8 HOLES 
EQUALLY SPACED ON 8.750 DIA. PC. 
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The Eimac 4CX125C and 4CX125F are horizontally-fi 
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nned versions of the 


4CX300A. These tubes possess the same rugged internal features of the 4CX300A 
and are quite free of mechanical noise under severe shock and vibration conditions. 
The horizontal fins ‘sed on these tubes result in a lighter and smaller tube than 


the 4CX300A. Transverse cooling air-flow is required to atta 
plate dissipation rating. 


GENERAL CHARACTERISTICS 


in the 125 watt nominal 


4CX125C 
4ACX125F 


RADIAL-BEAM 
POWER TETRODES 


ELECTRICAL Min. Nom Max 
Cathode: Oxide-coated, Unipotential 
Heating Time - - - - - - - 30 60 seconds 
Cathode-to-heater Potential - - - - - - - +150 volts 
Heater: fey kee be) Gta OLE | Se Sian ia ia ncaa 6.0 volts 
4CX125F- - - - - = = = 26.5 volts 
Current: 4CX125C- - - =- - - 2.6 3.1 amperes 
4CX125F- - - - - =- 0.6 0.7 amperes 
Amplification Factor (Grid-Screen)- - - - 4.0 5.6 
fransconductance (ij,—*200 Ma)=* = «= - = (= 12,000 umhos 
Frequency for Maximum Ratings - - - - - = - = = 900 Mc 
Interelectrode Capacitances, Grounded Cathode; Min Max. 
Trl cei gm Rm me a a me me ee a 33.0 uuf 
Uta ee aa ea = aren Sarr errr anprere a9: 5 4.5 uuf 
PeCd0AC me ea te ae me fe me ee ee me 0.06 uuf 

MECHANICAL 
Base - - = = == - = = = = = = = = = = = = Special, breechblock terminal surfaces 
Socket=" =" = <= = = = = = = = = = = = = = = = = = = = Eimac SK-700 series 
Maximum Operating Temperatures: 

AnGdal Core ssiesa hems Hare pt cette rat Tae eran ae Mae fe ham ees coe ee 
Ceramic-to-Metal-Seals - - - - - = = = = = = = = = = = = = = 250° C 
Pecatins sO sition mam mee ee ea ey | mar ore cee eer ere eng) as ae Any 
CES ELE tS ABD Wa Tye itig aie CI Vela) i CIR Res ENO! 5 PRS NN, a Me a OO etl te cae Forced air 
eter nt ae rene eas er ome me em ae Ane ise: Sm 3.5 ounces 
UDIRIRP UW GLUTEN (A DDTOXETIALE), Ce ime cm ime ek aaa aie i SS 1 pound 
MAXIMUM RATINGS 
Class-C Class-C Class-AB 
Plate Mod Teleg or FM Audio or SSB 

DO PEATE VOLTAGE .- - - © -(-= = = 1500 2000 2000 MAX, VOLTS 

DC'SCREEN VOLTAGE= - - =\°* * <=‘ 300 300 400 MAX, VOLTS 

DC GRID VOLTAGE ew te Me dyed ad -250 -250 --- MAX, VOLTS 

DC PLATE CURRENT =) =<" = ‘=e =" = 200 250 250 MAX, MA 

PUA TEM SoLeA LIONs ae me ee ie @ e 83 125 125 MAX, WATTS 

SCREEN DISSIPATION - = = = =)" = = 12 ¥2 12 MAX, WATTS 

GRID DISSIPATION = = - = = = #= ¢- = 2 2 2 MAX, WATTS 

Note: See data sheet for 4CX300A for characteristic curves and typical operating conditions. 

TYPICAL OPERATION DC Plate Driving Input Output 
RF Amplifier Voltage Power Power Power 
(excluding circuit losses) (Volts) (Watts) (Watts) (Watts) ~ 

Class-C Telegraphy or FM Telephony = - = = = 2000 3.0 500 390 
Plate-Modulated Telephony (Carrier) -= = = = = 1500 2.0 300 235 
Class~AB, Linear Amplifier - - = = = = = = = 2000 0 315 205 


(Effective 11-63) © Copyright 1963 by Eltel-McCullough, Inc, Printed in U.S.A, 
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APPLICATION 


Cooling: The 4CX125C and 4CX125F are intended for use where transverse cooling air is desired. With the 
anode cooler installed in a duct of 1"x 1-1/2" cross section, approximately 8 cfm of air is required to main- 
tain seal temperatures below 250° C. This presumes sea level operation with an ambient temperature of 25° C 
or less. Sufficient air must also be circulated around the base terminals to maintain the rated seal temperatures. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 
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NOTE: These dimensions 
reflect standard manufact- 
uring tolerances. Where 
they are to be made the 
basis of purchase speci- 
fications, they should first 
be checked with the factory. 
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2.(% ) CONTACT SURFACE 


SAN CARLOS LIQUID COOLED 
> ) Bneiedi Be Rk Pia POWER TETRODE 


ere ater 4¢W100,0000 


The EIMAC 4CW100,000D is a ceramic-metal, liquid-cooled power 
tetrode intended for use at the 100 to 200 kilowatt output power level. It is 
recommended for use as a Class-C rf amplifier or oscillator, a Class-AB, rf 
linear amplifier or a Class-AB, push-pull af amplifier or modulator. The 
4CW100,000D is also useful as a plate and screen modulated Class-C rf 
amplifier, and in pulse modulator-regulator service. 


The liquid-cooled anode is rated at 100 kilowatts maximum plate 


dissipation. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
(el OES a ee ee ere 10 
Current - - ioh+ Ne ee 280 310 
Amplification Factor (Grid- -Screen) (average) - - 4.5 
Interelectrode Capacitances, Grounded Cathode: 
Input fe Om or oe eee Oe ee 8) 470 
% ROGCOUL 6g RAR in os ee ek 50 
Feedback 2 eo eo a ae ee ee 1.5 oi 
Interelectrode Capacitances, Grounded Grid: 
Input Sk aes eg Ek Gal Oe A) a 155 195 
Output ie eh ae ae aL ( 52 
Feedback So tis aa Mae y bi ea 0.60 p 
Frequency for Maximum Ratings - - - - - 
MECHANICAL 
Base Pee en e-em He Special, graduated rings 
Dee ITOUINM SCALE hem Dera LUT e Stra er tee ape crea in oye ete te peat nn vane Oe 250°C 
Maximum Anode-Core Temperature 20 es Be ee Ae a 250°C 
eCUMIMENdEd tOOCKCHij uh -\p =) in aw = ee ae GS ee ee EIMAC SK-1500 Series 
Operating Position sp kee om eee a) G= +s = § Vertical, base‘up‘or:down 
Maximum Dimensions: 
Seite ee nk eee.) Agee at. te 18.0 cinches 
Diameter Sees) abe = it Oo en eee ded OP rm Bey aly Oe 8.0 inches 
Coolingen= sat - 0 = mim Pe eee eS CSS Liquid and forced air 
Net Weight -~ - Se | See A ee 60 pounds 
Shipping Weight ( Wreranie ie ee eee ee 85 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 30 MHz) 
OR OSCILLATOR DciPlate Voltage, 4k). 4: aces 15,0 17.0 19.0 kV 
Class-C Telegraphy or FM Telephony DC Screen Voltage - - - 750 750 750 volts 
(Key-down conditions) DC Grid Voltage - - - -700 -700 —700 volts 
MAXIMUM RATINGS DC Plate Current - - = 9.0 9.8 10.6 amps 
, DC PLATE VOLTAGE . : - 20,000 VOLTS a oe Current - - - 1.6 1.67 1.83 amps 
8 DC SCREEN VOLTAGE - - 2500 VOLTS pode tall ele ee ee eeu 
DC PLATE CURRENT Kd . i 15.0 AMPS Peak RF Grid Voltage - . 1000 1020 1040 volts « 
PLATE DISSIPATION Z = - 100,000 WATTS Driving Power* - . . - 790 1020 1165 watts 
SCREEN DISSIPATION ~ 1750 WATTS Plate Dissipation ey cad ey Mol ay Felons) 35 kW 
GRID DISSIPATION ape Goa 500 WATTS Plate Output Power - -~ - hikeh - kewAs 165 kW 
*Calculated low frequency drive power Resonant Load Impedance - 825 845 980 ohms 


(Effective 7-1-67) © 1967 by Varian Printed in U.S.A. 
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PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 MHz) 
POWER AMPLIFIER-GRID DRIVEN DC Plate Voltage ce, ee ah rn A 16 kV 
Berean ive ay DG-ScreenaVoltage @-) =a eee 750 750 volts 

(Carrier conditions except where note pastwAPice conv alias 
MAXIMUM RATINGS (For 100% modulation)** - -~— - 750 750 volts 
DC PLATE VOLTAGE - - - 17,500 VOLTS DC (Grid; Voltage | = 9 Pet 00 Same dO velle 
DC SCREEN VOLTAGE - - - 2000 VOLTS DCR rates Currents). = sana eee ene 9.1 10.0 amps 
a SEAR OK eae! ae 15:0 ace DC Screen Current - - - - - 2.0 1.48 amps 
PLATE DISSIPATION* ~ - - - 66,500 WATT ; : “4 s Z z 5 
SCREEN DISSIPATION? - - - 1750 WATTS oe i Current UCR ea 
GRID DISSIPATION? " f : 500 WATTS eak RF Grid Voltage = 2 = 2 1000 1060 volts 
- ct: i oR aS pre Grid Driving Powert - - - - - 1000 870 watts 
*Corresponds to A watts a percent sine wave modulation Cet) . 
**Anproximate value, depends on degree of driver modulation Plate Dissipation : 4 3 ‘ e 20.4 21.5 kW 
Calculated low frequency drive power Plate Output Power -  -~ - = = 107. 138.5 kW 
tAverage, with or without modulation Resonant Load Impedance - = = 790 810 ohms 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes) Class-AB: 
sh Aad oe Wed DC Plate Voltage =f 8 ee 15 18 kV 

3°; DC’ Screen Voltage = = = = == 1.5 1.5 kV 
MAXIMUM RATINGS (Per Tube) DC Grid Voltage Lee &= - -360 -380 volts 
DC PLATE VOLTAGE ee) 1520, OOORVOLIS Max-Signal Plate Current - - -— - 18.8 20.0 amps 
DC SCREEN VOLTAGES nL 2500 VOLTS Zero-Signal Plate Current - - -— - 6.0 6.0 amps 
DC PLATE CURRENT eee oe 15.0 AMPS Max-Signal Screen atone” - -  - 0.690 0.700 amps 
PLATE DISSIPATION - -  ~- 100,000 WATTS Peak AF Driving MEMES ANON og 350 380 volts 
SCREEN DISSIPATION - -~ - 1750 WATTS Driving Power - a VG se Rae 0 0 watts 
GRID DISSIPATION apes gare 500 WATTS Load Resistance, Plate- to- Plate Saas 1800 2080 ohms 
ePariribe Max-Signal Plate Dissipation* - - = 47.3 56.8 kW 
**Approximate value Max-Signal Plate Output Power - - - 187.4 246.4 kW 

: AMPLIFIER TYPICAL OPERATION, Peak-Envelope or Modulation-Crest 
aaa FREQUENCY LINEAR F 2 Conditions, (Frequencies below 30 MHz) Class-ABi 
DC Plate Voltage =e ire, galt t= 15 18 kV 

MAXIMUM RATINGS DC Screen Voltage - = - = 15 1.5 kV 
DC PLATE VOLTAGE - - .. - 20,000 VOLTS DC hs ey Seg Nel at ye ae volts 
DC SCREEN VOLTAGE - - - 2500 VOLTS LAE ad lhe ea oC nese 


Zero-Signal Plate Current - 3.0 3.0 amps 


DC PLATE CURRENT > aR 15.0 AMPS Max-Signal Screen Current* - 0.345 0.350 amps 
PLATE DISSIPATION - - = 100,000 WATTS Peak RF Grid Voltage - - - 350 380 volts 
SCREEN DISSIPATION - -— - 1750 WATTS Driving: POWery | Sls 2) =a 0 0 watts 

Plate Dissipation Ses Ae ANIL 56.8 kW 
GRIDS DISSIFATIONS Sit eon cd 500 WATTS Plate Output Power - - - - 93.7 123.2 kW 
*Approximate value Resonant Load Impedance - = 900 1040 ohms 
PULSE MODULATOR SERVICE TYPICAL OPERATION 

DC Plate Voltage oe eee ea oS 38 kV 
MAXIMUM RATINGS Pulse Plate Current - - - - - - 112 amps 
DC PLATE VOLTAGE - - - 40 kV e Screen Voltage - - - - = - = ek AY 
DC SCREEN VOLTAGE. - - - 5 kV Pulse Screen Current* - - - - - - 18.0 amps 

peels DC Grid Voltage eo) Slee Goer Os) —1.2 kV 

DC GRID VOLTAGE A Nate ad Xe 2.0 kV Pulse Grid Current* - - - - - - - 10.0 amps 
PEAK CATHODE CURRENT -_~ - 200 AMPS Pulse Positive Grid Voltage - - - - - 480 volts 
PLATE DISSIPATION (Average) - 100 kW Duty - ee ee 5 % 
SCREEN DISSIPATION (Average) - 1750 WATTS Pulse Output Voliader cup hess baa ene 38 ty 

ulse Input Power - - - - - - - 
GRID. DISSIPATION (Average) - 500 WATTS Pulse Outs utapoue ane meneame) ann ee ou 360 MW 
“Approximate value Pulse Cathode Current. = - = =~ "= - 140 amps 


Note: The power dissipated during rise and fall time is considered negligible 


NOTE: ‘‘TYPICAL OPERATION’ data are obtained by calculation from published characteristic curves. Adjustment of the rf grid drive to obtain the specified 
plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will be little variation in output 
power when the tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen currents which result when 


the desired plate current is obtained are incidental and vary from tube to tube, These current variations cause no difficulty so long as the circuit maintains 
the correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable 
= obtain ri required bias voltage when the correct rf driving voltage is applied. Driving power is calculated for frequencies below those where grid circuit 
oading is a factor. 


4CW100,000D Sraeas 


APPLICATION 


MECHANICAL 


Mounting — The 4CW100,000D must be operated 
with its axis vertical. The base of the tube may be up 
or down at the convenience of the circuit designer. 


Socket — The EIMAC sockets, type SK-1500 and SK- 
1510 are recommended for use with the 4CW100,000D. 


Cooling — Anode cooling is accomplished by circu- 
lating water through the integral anode water jacket. 
The table below lists minimum cooling water require- 


ments at various dissipation levels. 
Plate Dissipation* Water Flow Pressure Drop 
(kilowatts) (GPM) (PSI) 


20 
40 
60 
80 


*Since the power dissipated by the filament represents about 3000 

watts and since grid-plus-screen dissipation can, under some 
conditions, represent another 2250 watts, allowance has been 
made in preparing this tabulation for an additional 5250 watts 
dissipation. 


The cooling table above assumes a water tempera- 
ture rise of 20°C. Under no circumstances should the 
outlet water temperature exceed 70°C. Inlet water 
pressure should not exceed 80 PSI. 


A major factor effecting long life of water cooled 
tubes is the condition of the cooling water. If the cool- 
ing water is ionized, deposits of copper oxide will form 
on the internal parts of the water jacket and can cause 
localized heating of the anode and eventual failure of 
the tube. 


A simple method of determining the condition of the 
water is to measure the resistance across a known 
volume. The resistance of the water should be main- 
tained above 50 K ohms/cm‘’, and preferably above 
250 K ohms/cm:. A relative water resistance check can 
be made continuously by measuring the leakage cur- 
rent which will bypass a short section of the insulating 
hose column if metal nipples or fittings are used as 
electrodes. 


Separate cooling of the tube base is required and is 
accomplished by directing approximately 120 cfm of 
air horizontally through the socket from the side. It is 
preferable to direct this air through three equally 
spaced ducts. 


The well in the center of the baseplate of the tube 
is a critical area which requires cooling to maintain 
envelope temperatures less than 250°C. For most appli- 
cations, 1 to 2 cfm of air directed through the center 
of the socket is sufficient for this purpose. 


ELECTRICAL 


Filament Operation — The peak emission at rated 
filament voltage of the EIMAC 4CW100,000D is nor- 
mally many times the peak emission required for 


communication service. A small decrease in filament 
temperature due to reduction of filament voltage can 
increase the life of the 4CW100,000D by a substantial 
percentage. It is good practice to determine the nominal 
filament voltage for a particular application that will 
not affect the operation of the equipment. This is done 
by measuring some important parameter of perform- 
ance such as plate current, power output, or distortion 
while filament voltage is reduced on the 4CW100,000D. 
At some point in filament voltage there will be notice- 
able reduction in plate current, or power output, or an 
increase in distortion. Operation may be at a filament 
voltage slightly higher than that point at which per- 
formance appeared to deteriorate. This voltage should 
be measured at the socket with a 1% meter and period- 
ically checked to maintain proper operation. 


Filament starting current must be limited to a maxi- 
mum of 900 amperes. 


Voltage between filament and the base plates of 
aan tube, or SK-1500 socket, must not exceed 100 
volts. 


Control-Grid Operation—The 4CW100,000D control 
grid is rated at 500 watts of dissipation. Grid dissipa- 
tion is the approximate product of grid current and 
peak positive grid voltage. 


Screen Dissipation — The power dissipated by the 
screen grid must not exceed 1750 watts. Where no ac 
is applied to the screen, dissipation is the product of 
dc screen voltage and dc screen current. With screen 
modulation the dissipation is dependent on RMS screen 
voltage, and RMS screen current. Plate voltage, plate 
load or bias voltage must never be removed while fila- 
ment and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable protective 
means must be provided to prevent any of these condi- 
tions. 


Plate Dissipation — The plate dissipation of 100 
kilowatts attainable through water cooling provides a 
large margin of safety in most applications. The rating 
may be exceeded for brief periods during tuning. When 
the 4CW100,000D is used as a plate-modulated rf 
amplifier, plate dissipation under carrier conditions is 
limited to 66,500 watts. 


Fault Protection — In addition to normal plate over- 
current interlock, screen current interlock, and coolant 
flow interlock, it is good practice to protect the tube 
from internal damage which could result from occa- 
sional plate arcing at high anode voltage. 


In all cases some protective resistance, 5 ohms to 
25 ohms, should be used in series with each tube anode 
to absorb power supply stored energy in case a plate 
arc should occur. If power supply stored energy ex- 
ceeds 750 watt seconds, we strongly recommend use of 
some form of electromic crowbar which will discharge 
power supply capacitors in a few microseconds follow- 
ing indication of start of a plate arc. 


Special Application — Where it is desired to operate 
this tube under conditions widely different from those 
listed here, write to Power Grid Tube Division, EIMAC 
Division of Varian, 301 Industrial Way, San Carlos, 
California, for information and recommendations. 
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DESCRIPTION 


The 4CW100,000E is a ceramic/metal, high- 
power tetrode for applications requiring tube 
outputs from 100 to 250 kilowatts. It is ideal 
for use as a Class C rf amplifier or oscillator, 
a Class AB rf linear amplifier, or a Class AB 
push-pull af amplifier or modulator as well as 
a plate- and screen-modulated Class C rf ampli- 
fier. In pulse-modulator service, it can deliver 
a peak output of 4 megawatts. The tube is char- 
acterized by lowinput and feedback capacitances 
and low internal lead inductances. Its rugged 
mesh thoriated-tungsten filament provides ample 
emission for long operating life. The water- 
cooled anode dissipates 100 kilowatts when used 
with the EIMAC SK-2100 water jacket. 


HIGH-POWER 
WATER-COOLED 
TETRODE 


4CW100, 000E without SK-2100 Water Jacket 


GENERAL CHARACTERISTICS* 


ELECTRICAL 
RE sy 6 55) 0'einyare ace Aueia aes Thoriated Tungsten 
Be Pies «sine sudiaie sis" 2 e 1520 20.1 DAY 
Peete at) Lee) Vo Bieler wid ale a oss 21 A 


Direct Interelectrode Capacitances, 
Cathode grounded 


BENIN ig. aie ynotes so 455.8 © eatens oad kd esa 370 pF 
SOUCRIE a I Sei tcid F on8 fe 'etete’ tt sd 4. 9% ete 60 pF 
BUC eres cst tise a, e eke tereca OCD. 
Grid grounded 
‘Wit @ 1 Degas a Ra ke oA Nee nae Tees 175 pF 
SST OUT le shat laa 4 fu: ohh io Tah 6-01 ane b Lantos 60 pF 
TRCODACI a. nincaleacadve nha fo wraittels reisas 0. cosh 
Maximum Frequency, 
for maximum CW ratings ......... 108 MHz 


PHYSICAL 

DLC SIONS iy a tele a alesis. aie See Outline Drawing 
Net Weight 

eb Sonar eee wee eaters 6 38:25 lon Liye ke 

Tube and water jacket ..... 47.0 lb; 21.4 kg 
Operating Position ,, Vertical, base up or down 
Anode Cooling Palais sclera e se UMass ort Water 
BASGPCOOLNET eat tee ns tk 8 ate ORNS Forced Air 


Operating Temperature, maximum 


Ceramic/metal seals and envelope .. 250 °C 
Anode Water Jacket, 

POOUICCU a crag achcieiacds erase tune EIMAC SK-2100 
Air System Socket, 

recommended ...... EIMAC SK-2000 Series 
FASE Pe avery iededan cient supiele oii clate siule Stain acm)atege Special 


MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 


RADIO FREQUENCY LINEAR AMPLIFIER, Class AB 


Absolute Maximum Ratings 


PoE CGS VOILA GCE. Lactate 010 0 6.0 «5 a88 20 kVdc 
BECO CTV OLLALE sec ets elaatele's stiace b's 01 ele 2.5 kVdc 
TOL MGUETONU chia clas A ses elare's so 3 8 16 Adc 
PPTHLGIEISRINALION ses ccc eek ss +s 0 53a 100 kW 
BOTs ssatlOM yis ss.» 0 vse s sie ets 1750 W 
PTE SID ALLON is.0 4ic sia's-0 5 s'alels see. 500 W 
2479 9/70 © Varian 1970 


Typical Operation, Class ABi, Grid Driven 
Peak Envelope or Modulation Crest Conditions 


eT ALOs VOQLEAOC.. oie s.ance ca a 6.06 5 0 Syeiaare eS What ee 18 kVde 
CRE CIVOLUA OC rac els etic sieleva) slain ela leis! aa sVeuers 15 Vie 
Peiey (Ila eRe cr ace tees ee ad « wane a ae -320 Vde 
Mero-pignal fiate CULYent saa vac ob es = os 4 Adc 
Single-Tone Plate Current ...........:> 13.5 Ade 
Peak'rf Grid Voltage, approx ...2.i.6e. 300 v 
Plates Dissipationy (iis ow oie s eretete ailous States 75 kW 
Plate Outputs POwer ees oitatetorsretels tere eterebat 168 kW 
Resonant Load Impedance ..cs.cse sess 697 2 


Printed in U.S.A. 
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EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 


RADIO FREQUENCY POWER AMPLIFIER OR OSCILLATOR 
Class € Telegraphy or FM Telephony 


(Key-down Conditions) 


Absolute Maximum Ratings 


PIAL eV OLLA SC. arm sieicte 6.0% ale's ma cies 20 kVdec 
BOTOOULV OLLavCE nian ase eek ews 2 EeVGC 
Plate: CUrrenticyiie te ists cote e's eee onic 16 Adc 
Plate Dissipation.” @.....s. saetevate’ ole ts 100 kW 
Screen Dissipation ...... rae OS bcelu' 1750 W 
GridsDissination sins cis. sie.aeae = s.8 6 500 W 


PLATE MODULATED RADIO FREQUENCY AMPLIFIER 
GRID DRIVEN - Class C Telephony 


(Carrier Conditions) 


Absolute Maximum Ratings 


Plate. Voltagc@me.G nee «ae aictsatepisheceie's 17.5 kVde 
Screen Voltage .....e06. Ho Rey 28 2.0 kVdec 
PlatesGurrentinwss sn Ann ek OIE Avec 16 Adc 


Plate-Dissinationa . ws gee. sae ae aes 
Screen Dissipation. we. ond dee sce COU 
GridsDissination meee. tte ees UUW 


AUDIO FREQUENCY POWER AMPLIFIER OR MODULATOR 
GRID DRIVEN - Class AB1, Sinusoidal Wave 


Absolute Maximum Ratings, per tube 
Plate Violtavesea nas cavers siete wale atetecats 20 kVde 
Screen Voltage ....... Paitin sre sos DEK VOC 
Plate Currente. 4s ver. sts ertslalsataye eretnye 16 Adc 
Plate Dissipationiznassss acs oes 6 ss ee LOURR WW. 

SCTCCH DISS IPAtLOU mie stosiaenerels tis «vie Lh OU 
rlO iss IPALLONem laa ceis cates tele eels aU 


esis 


PULSE MODULATOR SERVICE 


Absolute Maximum Ratings 
Plates Voltace os waste’. eave cede Aunts 40 kVdc 
BOPSeney Olfage wien stslesis an ee so oe RVG 
(SPIO VOILARC: citurs a uice sie mesa s esti ems VOC 
Peak Cathode Current ..........-. 200 a 
Plate Dissipation, during the pulse®’. 1.0 MW 
Plate Dissipation, average ........ 100 kW 
Screen Dissipation, average ....... 1750 W 
Grid Dissipation, average ......... 500 W 
Polee Tengths ie ccs ss 6 een shee were 10 m 


Typical Operation 


Plate Voltage oan ais. ws wsieg 5 swisle bates ent 20 kVde 
POCLEON VOLATOt os i cine ails occas aioe tetate 1.5 kVdc 
Grid VOltaee wats els cies = ores eR eS: -800 Vde 
Plate Current (ie .can os seca dale a sertininet 15.2 Adc 
screen! Current approx: mice ec eidteteteretts 567 mAdc 
Grid} Current, wapPVOXer eco ctetcastercnsisiereterete 125 mAdc 
Peak rf Grid Voltage, approx .......s.. 900 v 
Driving Power, calculated, approx ...... 120 W 
Plate Dissipation... «vies «eee cae tee 54 kW 
Plate Output. Power "uso. s/s)cts ine a 'elclw erate ete 220 kW 
Resonant Load Impedance .........eeee. Bilay 


Typical Operation 


PlaleyV oltagen jest cae seas s7s te eds micpelntate 15 kVde 
BCLOCN + VOL A Cr era ec Ne ete sie trie mia enone 750 Vde 
GIG. Oltacets as cewetee ies © cae xttae sects -600 Vde 
Pilate’ Currentie asses 6 «sso cists ne a elatele wheter 11.7 Adc 
SCreen Currents app LOXssietsicerteieiereeier sete 875 mAdc 
Grid Currents approx won. sec es sce cae ce 660 mAdc 
Peak af Screen Voltage, 

100% mod. approx yews caren: Ceareas 750 v 
Peak: rf Grid, Voltage, approxje... «esses 800 v 
Driving Power, calculated ..... Eo here 530 W 
Plate Dissipation ......... e sielctae Siem araiene 35 kW 
Plate Output Power ......... APE Coon sat 140 kW 
Resonant Load Impedance ....... AAGIOOO 620 2 


Typical Operation, two tubes 


PIAL. VOM SC ie iets cin 6 tiececis aia oieistsresinemie ae 15 kVde 
Screen V Oltage secs sc vcctor sa wie sais wise le 1.5 kVde 
Grid Voltage, ,approxe Gina: © on cele -345 Vde 
Zero-Signal Plate Current .....0.+c2e0= 6 Adc 
Maximum-Signal Plate Current ......... 19.5 Ade 
Maximum-Signal Screen Current, approx 830 mAdc 
Peak af Grid Voltage, per tube ......... 275 Vv 
Maximum-Signal Plate Dissipation, 

DELATUDSRsccrakerete suehererstorienexere, herenete’e eieteren 46 kW 
Plate: Ontputs Powers wer. sce nao cietcia olaietartn 200 kW 
Load Resistance, plate to plate ......... 1825 Q 


Typical Operation 


Plates Voltage as ahs. sae 3s ew eiaryl efale ates 40 kVde 
Plate Current) pulse iis scons ae cates cca 110 a 
BGrEONIVOltAGGR na sels a citeee cis uisi ew ere 2.5 kVdc 
Screen Current, pulse, approx ......... 12 a 
ric VOM Bears ak sainalte eg ale vale eiuiaislaiee so -1,.2 kVdc 
Grid Current, pulse, approx, ..; «sense 400 ma 
Positive Grid Voltage, pulse .....sss00% LORY: 
NDUCY Ps tate tals, ot cceictoi acne cickare cle wists aretehoharetacerata 6 % 
Output Voltage,” pulse, Soe wsas 2 cen. euaes 37 kv 
Input Power, pulse “oiyeu. cn eecea ns Gets 4.4 Mw 
Output Powers pulse ous ciiss + < watlcgl ee ee 4.1 Mw 
Cathode Current, pulse, approx ........ 122 a 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min Max 
Filament Current, at 15.5V... 200 230 A 
Cutoff Bias, at Eb = 25 kVdc, 
Ec2 = 1500 Vde, Ib = 10 mAdc --- -650 Vdc 
Interelectrode Capacitances, 
Cathode grounded 
WOES crave eygaben ae ORONO oat 350 390 pF 
RUPE ATs Gale cunin wer os 0 6 08 55 65 pF 
UAC pec e aches aes --- Loe DE 
Grid grounded 
STIR AGAR Ne NETS, ose pie. n-0'0, sie 5.0 0 160 190 pF 
ih aa \ Oe ee 55 65 pF 
ACER esis nis) 5)0.0 n.0,0 69,8 --- (eden E: 


TYPICAL OPERATION values are obtained by calculations from published characteristic curves. 
current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If this procedure is 
followed, there will be little variation in output power when the tube is replaced, even though there may be some variation in 
grid and screen currents. The grid and screen currents which occur when the desired plate current is obtained are incidental 
and vary from tube to tube. These current variations cause no performance degradation providing the circuit maintains the 
correct voltage in the presence of the current variations. If grid bias is obtained principally by means of a grid resistor, the 
resistor must be adjustable to produce the required bias voltage when the correct rf grid voltage is applied. 


4CW100,000E 


To obtain the specified plate 


NOTES: 


1. Characteristics and operating values are based upon 
performance tests. These figures may change without 
notice as the result of additional data or product refine- 
ment. The EIMAC Division of Varian should be consulted 
before using this information for final equipment design. 


Adjust to give specified zero-signal plate current. 
Corresponds to 100 kW at 100% sine-wave modulation, 


Average value, with or without modulation. 


ao fF Ww WD 


Power dissipated during rise and fall time neglected. 


APPLICATION NOTES 


MOUNTING — The 4CW100,000E must be mounted 
with its major axis vertical. The tube base may be 
either up or down, at the discretion of the circuit 
designer. 


SOCKETING — An EIMAC SK-2000 series Socket, or 
equivalent, is recommended. 


ANODE WATER JACKET — The EIMAC SK-2100 
Water Jacket must be used to provide anode cooling. 
To achieve an anode dissipation of 100 kilowatts, the 
water jacket must be installed over the tube anode 
and adequate water flow provided. 


COOLING — Anode cooling is accomplished by 
circulating water through the SK-2100 Water Jacket. 
Insufficient water flow will cause the anode tempera- 
ture to rise to levels which will shorten tube life. 
Also, if the coolant lines become clogged, enough 
steam pressure may be generated to rupture the 
water jacket and destroy the tube. The following table 
lists the minimum cooling water requirements at 
various dissipation levels with a maximum inlet water 
temperature of 50 °C. 


Approximate 
Pressure Drop 


Anode Minimum 
Dissipation Water Flow 


(kW) (gpm) (psi) 


Note: Since the filament dissipates about 3500 watts, 
and the grid-plus-screen can, under some conditions, 
dissipate another 2250 watts, the table allows for an 
additional dissipation of 5750 watts. 


Outlet water temperature must never exceed 70 °C 
and inlet water pressure should be limited to 100 psi. 
Direction of water flow is optional. 


Tube life can be seriously affected by the condition of 
the cooling water. If it becomes ionized, copper-oxide 
deposits form on the inside of the water jacket causing 
localized anode heating and eventual tube failure. 


To insure minimum electrolysis, and power loss, the 
water resistance at 20 °C should be greater than 
50,000 ohms/cm®, preferably 250,000 ohms/cm® or 
higher. The relative water resistance can be con- 
tinuously monitored by measuring the leakage current 
through a short section of the insulating hose, using 
metal nipples or fittings as electrodes. 


Auxiliary forced-air cooling, of the tube base is 
required to maintain filament- and grid-seal temp- 
eratures below 250 °C. An air flow of approximately 
120 ft?/min at 50 °C maximum and sea level shouldbe 
directed, through an EIMAC SK-2000 series socket or 
equivalent, toward the filament- and grid-seal areas, 


Both anode and base cooling should be applied before 
or simultaneously with the application of electrode 
voltages, including the filament. Base cooling should 
continue for about three minutes after the removal of 
electrode voltages to allow the tube to cool properly. 


4CW100,000E 


FILAMENT OPERATION — At rated filament voltage, 
the peak emission of a 4CW100,000E is many times 
greater than the amount needed for communication 
service. Reducing the filament voltage decreases the 
filament temperature. A small decrease in filament 
temperature substantially increases filament life. 
The correct value of filament-voltage should be 
determined for the particular applications. First, 
gradually reduce the filament voltage to the point 
where there is a noticeable reduction in plate current 
or power output, or an increase in distortion. Then 
increase the voltage several tenths of a volt above the 
value where performance degradation occurred; this 
is the proper operating voltage. Filament voltage 
should always be measured at the tube base or socket 
using an rms responding meter. The above procedure 
should be performed periodically to assure optimum 
tube life. 


GRID OPERATION — The maximum control-grid dis- 
sipation is 500 watts, determined approximately by the 
product of grid current and peak positive grid voltage. 


Under some operating conditions, the control grid 
may exhibit a negative-resistance characteristic. 
This may occur when, with high screen-grid voltage, 
increasing the drive voltage decreases the grid cur- 
rent. As aresult, large values of instantaneous neg- 
ative grid current can be produced, causing the 
amplifier to become regenerative. Because this 
may happen, the driver stage must be designed to 
tolerate this condition. One technique is to swamp 
the driver so that the change in load, due to secondary 
grid emission, is a small percentage of the total 
driver load, 


SCREEN OPERATION — The maximum screen-grid 
dissipation is 1750 watts. With no ac applied to the 
screen, dissipation is simply the product of de screen 
voltage and de screen current. With screen modula- 
tion, dissipation is dependent on rms screen voltage 


and rms screen current. Plate voltage, plate loading, 
or bias voltage must never be removed while filament 
and screen voltages are present, since the screen 
dissipation rating will be exceeded. Suitable protec- 
tive circuitry should be provided. 


The 4CW100,000E may exhibit reverse screen current 
to a greater or lesser degree depending on operating 
conditions. The screen supply voltage must be main- 
tained constant for any values of negative and positive 
screen current which may be encountered. Danger- 
ously high plate current may flow if the screen power 
supply exhibits a rising voltage characteristic with 
negative screen current. Stabilization may be accom- 
plished with a bleeder resistor connected from screen 
to cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. A bleeder resistor 
must be used if a series electron-tube regulator 
is employed. 


PLATE DISSIPATION — The rated plate dissipation 
of 100 kilowatts, attainable with water cooling, pro- 
vides a large margin of safety in most applications. 
This rating may be exceeded briefly during tuning. 
When the 4CW100,000E is used as a plate-modulated 
rf amplifier, plate dissipation under carrier conditions 
should be limited to 67 kilowatts. 


FAULT PROTECTION — In addition to the normal 
plate-overcurrent interlock, screen-current inter- 
lock, and coolant-flow interlock, it is good practice 
to protect the tube from internal damage caused 
by an internal plate arc which may occur at high 
plate voltages. 


A protective resistance of 5 to 25 ohms should always 
be connected in series with each tube anode, to absorb 
power-supply stored energy if a plate are should 
occur. An electronic crowbar, which will discharge 
power-supply capacitors in a few microseconds after 
the start of a plate arc, is recommended. 


OPERATING HAZARDS 


Read the following and take all necessary precautions 
to safeguard personnel. Safe operating conditions 
are the responsibility of the equipment designer and 
the user. 


HIGH VOLTAGE — This tube operates at voltages 
which can be deadly. Equipment must be designed so 
personnel cannot come in contact with operating 
voltages. Enclose high-voltage circuits and terminals 
and provide fail-safe interlocking switch circuits to 
open the primary circuits of the power supply and to 
discharge high-voltage condensers whenever access 
into the enclosure is required. 


X-RAY RADIATION — The 4CW100,000E, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Moreover, the X-ray radiation level 
can increase significantly with aging and gradual 
deterioration, due to changes in leakage paths or 
emission characteristics as they are affected by 
high voltage. Only limited shielding is afforded by 
the tube envelope, Additional X-ray shielding must be 


provided on all sides of the tube to provide adequate 
protectionto operating personnel throughout the tube's 
life. When this tube is used as a pulse modulator, 
shielding of the pulse transformer may also be 
necessary. X-ray caution signs or labels must be 
permanently attached to equipment using this tube 
directing operating personnel never to operate this 
device without X-ray shielding in place. 


RADIO FREQUENCY RADIATION — Exposure of the 
human body to rf radiation becomes increasingly 
more hazardous as the power level and/or frequency 
are increased, Exposure to high-power rf radiation 
must be strictly prevented at any frequency. 


Equipment must be designed to fully safeguard all 
personnel from these hazards. Labels and caution 
notices must be provided on equipment and in manuals 
clearly warning of these hazards. 
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OUTLINE DRAWING 


3/16 DIAINDEX HOLE THRU ON 


DIMENSIONAL DATA 


8.750 INCHES MILLIMETERS _ 
TPL gubis bo ete Ug im) MIN | MAX | REF | MIN | MAX | REF 
LOCKING PIN & WATER FITTING A | 9: : : 
WITHIN 10° \ B 
\ (e 
\ D 
fe} 
E 
5/16 DIA HOLE THRU, 8 HOLES E 
8.750 
EQUALLY SPACED ON === DIA RC. : H 
Ps K 
|/4-20 UNC 2B THRU, 12 HOLES | M 
7.375 N 
EQUALLY SPACED ON —2— DIA PC. p 
187.33 E 
S 
T 
5/16-18 UNC-2A STUD WITH ~_ U 
2HEX NUTS ANODE D.C. oe V 
CONNECTION (MAY BE USED Ww 
FOR LIFTING TUBE) x 
Y 


REF DIMENSIONS ARE FOR 
INFORMATION ONLY 


i (*) MINIMUM CONTACT SURFACE 


FITTING NUT & IMPERIAL FITTING 
& SLEEVE FOR 3/4 0.D. TUBING 


SK-2100 WATER JACKET - 
NOT SUPPLIED UNLESS ORDERED 


1/4-20 UNC-2A x 5/8 LG ST STL 
BUTTON HEAD CAP SCREW 

SOCKET DR,12 REQD SUPPLIED 
WITH WATER JACKET 


ANODE R.F. CONNECTION 


DO NOT CONTACT 0.D.—- 


SURFACE ie ott 


3/16 DIA PIN, SEE INDEX HOLE SCREEN GRID 


CONTROL GRID 


TUBE MOUNTED (F) 

ON SURFACE 'a' © O15 oa 

FEATURES & 0.38 i © FILAMENT 
DATUM AT MMC 


4CW250,000V 
4CW250,000A 


WATER-COOLED 
POWER TETRODE 


The EIMAC 4CW250,000V/A is a ceramic/metal, water-cooled, power 
tetrode intended for use at the 250 to 500 kilowatt output power level. It 


is recommended as a Class C amplifier or oscillator; a Class AB rf linear 
amplifier; a Class AB push-pull af amplifier or modulator; a plate or screen 
modulated Class C rf amplifier; or for pulse modulator or regulator service. 


The 4CW250,000V is supplied with a Vaclon®pump attached. On the 4CW- 
250,000A, no VacIon pump is attached. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Filament: Thoriated Tungsten 


NM EOS Mahe one cen © pigs gain! tam ei isu rls coe nah ee 12.0 + 0.6° V 
erent eatel 2.0 volts cicpiiers ists NR 6 cei 660 A 
Amplification Factor (Average): 
SPIT SCLECI ceca tale Sienna sr 8 nl ee Sosy e tis cee 8s 4.5 
Direct Interelectrode Capacitance (grounded cathode) @ 
® 1 as BRE ech ss ne an Ps seks 9 Sabina what signal's 9 =n) was 765 pF 
RTS SSG SEAS IRR ee ie a ee 124 pF 
Dep Mas oroin os o ting omc b ne tage son genase ste 8 Ske 6.0 pF 
Frequency or Maximum Rating: 
OS ee oe eg a A 9 ee ae 50 MHz 


1. Characteristics and operating values are based upon performance tests. These figures 
may change without notice as the result of additional data or product refinement. 
EIMAC Division of Varian should be consulted before using this information for final 
equipment design. 


2. Capacitance values are for a cold tube, 


Shown with anode 


MECHANICAL water jacket. 
Maximum Overall Dimensions: 
Length (4CW250,000V) «1... ee eee ee eee ee eee eee eee eee 32.93 in; 837.0 mm 
(ACW2DUSODOA) 82 oie) Mecca ete nico k. & «ia witorngalanas shalsl ofeaeisinue 30.46 in; 774.0 mm 
/ DYES Te bee ap erntly Sateen lal La Rn terme Clee tony Aiea ee Nees i 13.06 in; 330.0 mm 
NOM WOICHE tr bec feb eueph phet.s: ee sepia tue Vi ie se in sis abh ncaa wleh\acs € 94s 98 lb; 44.5 kg 
Operating Position .. 1... eee eer ese cert eect scene ene Vertical, base up or down 
Maximum Operating Temperature: 
efainiG Metal OCaIS ets slate secret eile & sated anaes we eRe nie Grel's” »Fe. sgeliwid go ue) sensei 200°C 
GOOUN Oe ltets cece, ass 01 5, 2) sth dasour en AMombT pAthemel oreo ve Terenen wie Settle > Se Set enae ostaieter meters Liquid 
PCA ee ees eter tas CT pane cbc a ca hoe eee eve 0 8 sips sow aes 6 Special 
Recommended Anode Water Jacket (not supplied)... 1... ee eee eee eee eee ee ee SK-1720 
® (Revised 3-1-71) © _ by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


4CW250,000V/A 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 


ABSOLUTE MAXIMUM RATINGS: 


DG PLATES VOETAGE*. (cere e 20,000 VOLTS 
DG SCREENSVOLTAGE S000. © 2,500 VOLTS 
DG PEATE VCWURRENT (tcc ete) «tater eos 40 AMPERES 
PLATE*DISSIBATION (ce acuree ts -- 250,000 WATTS 
SCREEN DISSIPATION ........ 3,500 WATTS 
GRIDIDISSIPATIONG? .ocu ce ct 1,500 WATTS 


TYPICAL OPERATION (Frequencies to 50 MHz) 
Class AB, Peak Envelope or Modulation Crest Conditions 


PIGS MOlAGO LO, dolce are Setanta ee 15 20 kVdc 


Screen Voltage. gifa.uzi cies tr etek ite 1.8 1.8 kVdc 
Grid Voltagad 72. ele ne ern - -500 -500 Vdc 
Zero-Signal Plate Current ........ 0.20 0.20 Adc 
Single-Tone Plate Current........ 20 23 Adc 
Single-Tone Screen Current* ...... th 1.2 Adc 
Peak rf Grid Voltage 2.......... 500 500 v 
Plate Dissipation 7..¥ we «ae ee 80 130 kW 
Pilate,Output Power i.e ee 220 330 kW 
Resonant Load Impedance........ 325 435 Q 


1, Adjust to specified zero-signal dc plate current. 
2. Approximate value. 


ATE EARS ERE SS DELEDATB IAT IONE BT GA EL STS LTA GEN ND 6S IE TE IIL NLR ELS BY PIS EL YE SP RD OLE IEA DTS BEDE SIS TELE IES TSU ARE LEDER FETT EEE PLES PS ENROL TIN SSE TOGO 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 


Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS; 


DC'PUCA LEV OLPAGE trates get eta'tei< 20,000 VOLTS 
DG SCREEN VOLTAGE Ja. .igilcoey: 2,500 VOLTS 
DGPEATE'CURREN Thin. cutet in a, 40 AMPERES 
PLATE’DISSIPATION 3.0... os 250,000 WATTS 
SCREEN DISSIPATION! WS Sail cclocu, « 3,500 WATTS 
GRID DISSIPATION. S sraceeti ces 1,500 WATTS 


TYPICAL OPERATION (Frequencies to 50 MHz) 


RiateiVoltage vsice skee eea eee 16.0 19.0 kVdc 
screen’ Voltage... iiiog «ee eee 800 800 Vdc 
Grid) Voltage sa fa. an pee ae -800 -800 Vdc 
Plate :Clrréntctees cee eee 23.5 32.5 Adc 
Screen Current ise eye be ee 2.4 3.5 Adc 
Grid. Current/isc.: ee ee otitis: 2.5 Adc 
Calculated Driving Power....... 2.24 3.00 kW 
Plate:Dissipation “i.e aeicyeeete 100.0 155.0 kW 
Plate Output Power ......... +. 275.0 460.0 kW 
Resonant Load Impedance....... 300 275 Q 


1. Approximate value. 


Neeeeeeeee LL SS BS SP SESS SS IS SSS SS SS SS PS 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER 
Class C Telephony (Carrier Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


DO PHATE VOLTAGE eae ee» 17,500 VOLTS 
DC'SCREEN ‘VOLTAGE... ots 2,000 VOLTS 
DG. PLATE;CURRENT ie uaa 30 AMPERES 
PLATE: DISSIPATION & Is eae 167,000 WATTS 
SCREEN DISSIPATION2......... 3,500 WATTS 
GRID DISSIPATION2,.......... 1,500 WATTS 


1. Corresponds to 250,000 watts at 100% sine-wave 
modulation. 
2. Average, with or without modulation. 


TYPICAL OPERATION (Frequencies to 50 MHz) 


Piste Voltage canara nen ctv schemes eres 14.0 kVdc 
Screen’ Voltage ssi 4 oe aic eee eee 800 Vdc 
Grid Noltage is iets eet ies eas -800 Vdc 
Plate Currents ates. cierace ne eens pane 29.0 Adc 
Screen: Current Lite eee Memos cee pinhole 3.5 Adc 
Grid-Currente| Wai OAs Caio) peaeg 2.0 Adc 
Peak af Screen Voltage (100% modulation) . 800 v 
Peak rfiGrid Voltage! OR eee 1160 v 
Calculated Driving Power............ 2320 W 
FlaterDissipatton-ars sy cviusteeae wy ibe ees 119.0 kW 
Plate Output Power? 2%. 2 akisue ecu nee 285.0 kW 
Resonant Load Impedance............ 210 Q 


1. Approximate value. 


CERT DOL ASM SELES, EPTFE REN GBH | BE ETE TE TIE SEE ELIE ATES Ft LALA A EST IL EET AE ETE AS TT UI EES APT ER OEE A BY ETI SLATES CER STORIE EET ER ES TR MS 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB 


ABSOLUTE MAXIMUM RATINGS (per tube) 


DCOPLATE VOLTAGE Sic eased 20,000 VOLTS 
DC SCREEN VOLTAGE ........ 2,500 VOLTS 
DOG PLATE CURRENT tao eee ae 40 AMPERES 
PLATE:DISSIPATION (2. sree ors 250,000 WATTS 
SCREEN DISSIPATION ........ 3,500 WATTS 
GRID DISSIPATION. < iiers. ese 1,500 WATTS 


1. Approximate value . 


TYPICAL OPERATION (Two Tubes), Sinusoidal Wave 


Plate Voltage. i. eae 2 oer eee 15.0 20.0 kVdc 
SereensVoltage . i, uy stats co oeunte eae 1.8 1.8 kVdc 
Grid. Voltage, 854% bie ie) ee -500  -500 Vde 
Zero-Signal Plate Current ....... 0.20 0.20 Adc 
Max. Signal Plate Current....... 40.0 46.0 Adc 
Max. Signal Screen Current! .... . ile 1.2 Adc 
Peak af Grid Voltage 2,........ 500 500 v 
Max. Signal Plate Dissipation .... 160.0 260.0 kW 
Plate Output Power...00 2.00) ua ane 440.0 660.0 kW 
Load Resistance (plate to plate)... 650 870 Q 

2. Per Tube. 


3. Adjust to give stated zero-signal plate current. 


PULSE MODULATOR OR REGULATOR 
ABSOLUTE MAXIMUM RATINGS: 
BiereAle VOLIAGE. 2.9. 8. 1a: 40,000 VOLTS 


DiveGnreN VOLTAGES) iat 2,500 VOLTS 
PEAK CATHODE CURRENT...... 350 AMPERES 


4(0W250,000V/A 


PLATE DISSIPATION! ota can tote Ye che 250,000 WATTS 
SCREEN DISSIPATION. wise inher % 3,500 WATTS 
GRIDIDISSIPATION ie iciercoer tekela ur is 1,500 WATTS 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 


to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
MEL CIT ALC LC OVOLUS Teco coe oer a sat) ota ned nies teste oe: 9.5 )e. 5 pies st 8s 620 700 A 
Interelectrode Capacitances ! (grounded cathode connection) 
9) oe a ee eee RTE Renee, PR a eer A ere orb euba ae btaapiab e's 730 800 pF 
elit’: 34) ih iy AS eg oe © NT SEM fae 8 i Se ECL 5 a 1124 4136 pi 
PUNE Lemna te ibsd des fed nts Wl s Etc css IES. 6 se 6 SEN Be Ss Ueleete tetas s 74.0 S00 


1, Capacitance values are for a cold tube, 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CW250,000V/A must be 
mounted vertically, anode up or down. The tube 
may be supported by the anode flange or the 
screen flange. 


COOLING - The EIMAC SK-1720 water jacket 
is available for use with the 4CW250,000A 
and V. Because of the small size of this cooler, 
high frequency operation is possible. It is es- 
sential that high purity water be used to mini- 
mize power loss and corrosion of metal fittings. 
Good distilled or de-ionized water will have a 
resistance of 1 to 2 megohms per cm. Water 
should be discarded if resistivity falls to 50,000 
ohms cm3. 

Since the tube anode is usually at high poten- 
tial to ground, water connections to the anode are 
made through insulating tubing. These insulating 
sections should be long enough so that column 
resistance is above 100,000 ohms per 1000 plate 
supply volts. 


The table below lists minimum cooling water 
requirements at various plate dissipation levels. 
Water Flow 


Plate Dissipation Pressure Drop 


(kilowatts) (GPM) (PSI) 


The filament supports of the 4CW250,000V/A 
are water cooled. Approximately 0.5 GPM should 
circulate through each of the filament connectors 
with a pressure drop of 20 PSI. Filament con- 
nector assemblies, SK-1710, provide electrical 
and water connections. Two sets of SK-1710 are 
required. 

It is recommended that the water cooled con- 
trol grid connector, SK-1712, be used. Water flow 
of approximately 0.5 GPM should circulate 
through the grid connector. The pressure drop 
across the grid connector is low. A convenient 
way to make water connection is to series con- 
nect the grid cooling water with the outer filament 
cooling water path. 


The outer filament water path has a lower 
pressure drop than the inner filament water path 
making this connection practical. 


Vaclon ® High Vacuum Pump — 
Model 913-0011 


This pump is included as standard equipment 
on the 4CW250,000V. It permits periodic checking 
of the vacuum condition of tubes in storage. It 
may be used to restore the vacuum of a tube 
which has been accidentally damaged by over- 
heating in service. 


Accessories required for Vaclon ® pump op- 
eration but not supplied with the tube are: 
Permanent magnet, Model 913-0011. 
Control unit, Model 921-0004 for 60 Hz power. 
Control unit, Model 921-0026 for 50 Hz power. 
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4CW250,000V/A 


ELECTRICAL 


FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 4CW- 
250,000V/A is normally many times the peak 
emission required for communication service. A 
small decrease in filament temperature due to 
reduction of filament voltage can increase the 
life of the 4CW250,000V/A by a substantial per- 
centage. It is good practice to determine the 
nominal filament voltage for a particular appli- 
cation that will not affect the operation of the 
equipment. This is done by measuring some im- 
portant parameter of performance such as plate 
current, power output, or distortion while fila- 
ment voltage is reduced on the 4CW250,000V/A. 
At some value of filament voltage there will be a 
noticeable reduction in plate current or power 
output, Or an increase in distortion. Operation 
may be at a filament voltage slightly higher than 
that point at which performance appeared to deter- 
iorate. This voltage should be measured at the 
socket with a 1% meter and periodically checked. 

Filament starting current must be limited to a 
maximum of 1800 amperes. 


GRID OPERATION - The 4CW250,000V/A grid 
is rated at 1,500 watts of dissipation and pro- 
tective measures should be included in circuitry 
to insure that this rating is not exceeded. Grid 
dissipation is the approximate product of dc grid 
current and peak positive grid voltage. 


SCREEN DISSIPATION - The power applied to 
the screen grid must not exceed 3,500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and de screen 
current. With screen modulation the dissipation is 
the product of RMS screen current and RMS screen 
voltage. 

Plate voltage, plate load and bias voltage 
must never be removed while filament and screen 
voltages are present since the screen dissipation 
rating will be exceeded. Suitable protective 
means must be provided to remove screen power 
at the occurrence of any such conditions. 


PLATE DISSIPATION - The plate dissipation 
of 250 kilowatts attainable through water cooling 
provides a large margin of safety in most appli- 
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CW250,000V/A 
is used as a plate-modulated rf amplifier, plate 


dissipation under carrier conditions is limited to 
167,000 watts. 


HIGH VOLTAGE - Normal operating voltages 


used with the 4CW250,000V/A are deadly, and 
the equipment must be designed properly and op- 


4 


erating precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or “‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 


gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CW250,000V/A, op- 
erating at its rated voltages and currents, is a 
potential X-ray hazard. Only limited shielding is 
afforded by the tube envelope. Moreover, the X- 
ray radiation level can increase significantly 
with aging and gradual deterioration, due to leak- 
age paths or emission characteristics as they are 
affected by the high voltage. X-ray shielding must 
be provided on all sides of tubes operating at 
these voltages to provide adequate protection 
throughout the tube’s life. Periodic checks on the 
X-ray level should be made, and the tube should 
never be operated without adequate shielding in 
place when voltages above 10 kilovolts are in 
use. Lead glass, which attenuates X-rays, is 
available for viewing windows. If there is any 
doubt as to the requirement for or the adequacy of 
shielding, an expert in this field should be con- 
tacted to perform an X-ray survey of the equip- 
ment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concemed with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 


Tube Product Manager, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California, 
94070, for information and recommendations. 
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‘V’ VERSION ONLY 


a = eee 
i. Nee. 


= 


ANODE 


SCREEN 
CONTROL———__ 


FLARE, ——<—— 


4-16. INC-2A———<-— 
THREAD 


SERIAL NO. 


4(0W250,000V/A 


DIMENSIONAL DATA 


DM aan REE | oan | RE 
[A | 12.937 | 13.062 | -- |[328.60[331.77| -- | 
rs [7937 | 0c | -- || e01.60 |20arr| -- | 
re [aasr | asee | --|[ue.7o| 15.87 | -- 
| do | 3437 | 3562 | -- |[ 87.30 ]9047| -- | 
re [5937 | 6062 | --|[150.80 | s397 | ~~ 
reas [ee67 | 
rs [i837 [303.20 [30637] - =| 
| -H_| 23.437 | 23.562 | 1595.30 |598.47| -- | 
oa 


pe Snoon| 
ara 
flee | 
| 6250 | 6.375 | -- | 
Lrceranae 
ma) 
ne oa 


rk [0.750 | 0.875 | [19.05 | 22.23 | -- 
Ters0 | e507 | -- 
rw [4062 | 4.167 (06.351 |e | 
Pw [8000 [5.25 | -- || 12700] 018 | --_| 
rey -- |6s00 | 3) || -- |irs26} (3) 
rr [erso | 7375 | (3) 
rs [8750 [9.375 | (3) 3) 

cry -- | 1250 | (3) || -- [2e575| 3) 
Fr A EL (ET 
evi ae | Te | O87 yf eas aman ce 
Wil: coma nce fae.5°al Pee oon eeme 
Fo ee er Ta | | 
Fa) AA ESE Tee Ts | | 
[ee EER BEET Oe ares Re | 
YG MEAT ea RECN Be 


NOTES: 
1. REF. DIMS. ARE FOR INFO.ONLY AND 
ARE NOT REQ'D. FOR INSP. PURPOSES. 
2. (*) CONTACT SURFACES. 
3. ‘P’ DIM. APPLIES TO ‘A’ VERSION ONLY. 
R, S & T DIMS. APPLY TO ‘V’ VERSION ONLY. 


2 HOLES 


ON 2.125 DIA. P. C. 
4 HOLES 


BOTTOM VIEW 4.500 DIA. P.C. 


NO. 8-32 UNC x 3/8 DP. 
HOLES EQUALLY SPACED 


NO. 8-32 UNC x 3/8 DP. 
8 HOLES EQUALLY SPACED 


4cW250,000V 
ies 4¢W250,000A 


WATER-COOLED 
POWER TETRODE 


The EIMAC 4CW250,000V/A is a ceramic-metal, water-cooled, P. ities: 
power tetrode intended for use at the 250 to 500 kilowatt output power ee 

level. It is recommended for use as a Class C amplifier or oscillator; 

a Class AB r-f linear amplifier; a Class AB push-pull a-f amplifier or 

modulator; a plate or screen modulated Class C r-f amplifier; or for 

pulse modulator or regulator service. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
@ Filament: Thoriated Tungsten 
Voltage (Max.) - - - - - - - 712.0 V 
Current i eee ee ee ms O40 A 
Amplification Factor (Grid-Screen) (Avg.) - - - 4.5 
Direct Interelectrode Capacitance, Grounded Cathode: 
Input ee - 775 pF 
Outpute )--. deve Ht Se E-Aeeae San) | | E130 pF 
Feedback ek ee ee eee = ae a Le DE 
Frequency for Maximum Ratings ee ee OU LIZ, 
MECHANICAL 
FN ee Na eae ete ake Coe eater ge PS a oO DeCaa 
Maximum Seal Temperature a ed as ae ee a CO a 200°C 


MUCraLOTIeE OSLO eka) ey "SREY Pesce Oe Pee Ue 


- -  - Vertical, base up or down 
Maximum Dimensions: 


Heichiet <font ie meee coer pe. fe aS ee Ra pa 20a 
Diameter eee eed er AO ce NE ok ae ce ee eee gees hoe LS 
Cooling Sl eens nem reenable ara ery tner e trhent Se-BO" Sot ast in as Ne a 8 Liquid 
Net Weight A de Mt tg MP RN cal ie En Fe) 2 ee ROR IA A “ore CI ee 
Shipping Weight (approx.) - - - - = - - - - - = 7 7 > 7810 Ibs. 


(Effective 10-15-67) © 1967 by Varian Printed in U.S.A. 


— hr AGW250,000V/4C W250, 000A ——— —————— 1 eee 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


TYPICAL OPERATION (Frequences below 50 MHz) 


DC Plate Voltage =) = ep ee eG 19 kV 
ade eco s <u FM Telephony DC Screen Voltage - - - - - - 800 800 Volts 
ey-down ; 
MAXIMUM RATINGS DC Grid ai a in ie ees Bi pen: ve 
5 a nee TT Se ok) | ee ee rae eee oe : : Ss 
DC PLATE VOLTAGE - - ~- 20,000 VOLTS re See pats DE OS ve ieee joe 
DC SCREEN VOLTAGE - - -_ 2,500 VOLTS BOreCaC ter ieaneihic eel Ea le 1.415 05 Arips 
Se He Ue ASN eae ie OEMS Driving Power (Note 1.) - - - - - 2.24 3.0 kW 
PLATE DISSIPATION - = = 250,000 WATTS plate Output POSE kn ls 2 Re no ECORI 
SCREEN DISSIPATION - - - 3,500 WATTS Sais Besant re ee ae fie a 
GRID DISSIPATION - - - - 1,500 WATTS AES load Impedance sales Oe Ue Meat SeMscouenovcnonne 
een rs BN ae ce ee 
PLATE-MODULATED RADIO- TYPICAL OPERATION (Frequencies below 50 MHz) 
FREQUENCY POWER AMPLIFIER DC. Plate, Voltage’ vase Mins Meet tae ae a 
Class-C Telephony (Carrier conditions DC Screen Voltage - - - - - - - - 800 Volts 
except where noted) Peak AF Screen Voltage 
MAXIMUM RATINGS (For 100% Modulation)** - - - - - - = 800 Volts 
DC Grid Voltage - = = © = = = = =-800 Volts 
DC PLATE VOLTAGE - - - 17,500 VOLTS DC Plate ake Lene" eh ee Ee ems ORNiape 
DC SCREEN VOLTAGE - - -_ 2,000 VOLTS peiSerseniClirent mes a es ke eee Smee 
DC PLATE CURRENT - - - 30 AMPS DG Grid Current Geld 4S Bee ee ee omens 
PLATE DISSIPATION* - - _ - 167,000 WATTS Poaki RE eGrid) Voltage: |-0 1. | ome en eee ni teom yore 
SCREEN DISSIPATION - - - 3,500 WATTS — Grid. Driving Power (Note 1.) - - - - -  - 2320 Watts 
GRID DISSIPATION - - = 1,500 WATTS Plato Output Power -) = - -  - =u) =) = "eseKw 
*Corresponds to 250,000 watts at RF Load Impedance - - - == =~ = = - 210 Ohms 
100 per cent sine wave modulation Plate Dissipation mo ysl ae wegen eee 
**Approximate Value 
AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION (Two Tubes Class AB;) 
MODULATOR DC Plate Voltage - - - - - - 15 20kV 
Venn creaniee (Per Tube) DC Screen Voltagetessur-f- s=0lien) = 1:6 SAIS TKV 
a DC Grid Voltage - = = - = --500 -500 Volts 
DC PLATE VOLTAGE - -- - 20,000 VOLTS Max-Signal Plate Current- - - - - 40 46 Amps 
DC SCREEN VOLTAGE - - - 2,500 VOLTS Zero Signal Plate Current** - - - - 0.2 0.2 Amps 
DC PLATE CURRENT - - - 40 AMPS Max-Signal Screen Current* - - - - 1.1 1.2 Amps 
PLATE DISSIPATION - = = 250,000 WATTS Peak AF Driving Voltage** - - - - 500 500 Volts 
SCREEN DISSIPATION - - - 3,500 WATTS Driving Power - - - - = = = 0 0 Watts 
GRID DISSIPATION - -  - 1,500 WATTS Load Impedance (Plate to Plate) - - - 650 870 Ohms 
*Approximate Value Plate Dissipation o a a = a = 160 260 kW 
**Per Tube Max-Signal Output Power - - = - 440 660 kW 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
Class AB Class AB, Peak-Envelope or Modulation 
MAXIMUM RATINGS Crest Conditions (Frequencies below 50 MHz) 
DC PLATE VOLTAGE - - - 20,000 VOLTS DG PIBUG VO AG Cas i oie 
DC SCREEN VOLTAGE - - - 2,500 VOLTS DG Sereen Voltage ==" Jn =u 2 =) es AB aE CRRM 
DC PLATE CURRENT - - - 40 AMPS mee te nate ein eee Oe nee ees pie 
PLATE DISSIPATION - -~ - 250,000 WATTS pt a a SAC ere ae 4 pS 
SCREEN DISSIPATION - - - 3,500 WATTS Zero Signal Plate Current = ee), 0.2 Amps 
GRID DISSIPATION ahal ples 4.500 WATTS Maximum Signal Screen Current” = Ge te 1.2 Amps 
; Peak RF Grid Voltage - - - - - 500 500 Volts 
Driving Power (Note 1.) - - - - -= 0 0 Watts 
Plate Dissipation - = = = = = 80 130 kW 
Resonant Load Impedance - - - - 325 435 Ohms 
*Approximate Plate Output Power - - - - - - 220 £330 kW 


PULSE MODULATOR 
OR REGULATOR 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - 40,000 VOLTS 


DC SCREEN VOLTAGE - - - 2,500 VOLTS 
PEAK CATHODE CURRENT -~ - 350 AMPS 
PLATE DISSIPATION - = = 250,000 WATTS 
SCREEN DISSIPATION - - - 3,500 WATTS 


GRID DISSIPATION -— - 1,500 WATTS 


Note 1.—Calculated Driving Power Neglects Input 


conductance and RF circuit loss. 


@ 


( ) 


4CW250,000V/4CW250,000A bet ——— 


APPLICATION 


MECHANICAL 


Mounting—The 4CW250,000V/A must be mounted 
vertically, anode up or down. The tube may be sup- 
ported by the anode flange or the screen flange. 


Cooling—The 4CW250,000V/A has a high effici- 
ency integral anode cooler; because of the small size 
of this cooler, high frequency operation is possible. 
It is essential that high purity water be used to 
minimize power loss and corrosion of metal fittings. 
Good distilled or de-ionized water will have a resist- 
ance of 1 to 2 meg ohms per cm’. Water should be 
discarded if resistivity falls to 50,000 ohms cm‘. 


Since the tube anode is usually at high potential 
to ground, water connections to anode are made 
through insulating tubing. These insulating sections 
should be long enough so that column resistance is 
above 100,000 ohms per 1000 plate supply volts. 


The table below lists minimum cooling water re- 
quirements at various plate dissipation levels. 


Plate Dissipation | Water Flow 
(kilowatts ) (GPM ) 


100 


Pressure Drop 


The filament supports of the 4CW250,000V/A are 
water cooled. Approximately .5 GPM should circulate 
through each of the filament connectors with a pres- 
sure drop of 20 PSI. Filament connector assemblies, 
SK-1710, provide electrical and water connections. 
Two sets of SK-1710 are required. 


It is recommended that the water cooled control 
grid connector, SK-1712, be used. Water flow of ap- 
proximately .5 GPM should circulate through the grid 
connector. The pressure drop across the grid con- 
nector is low. A convenient way to make water con- 
nection is to series connect the grid cooling water 
with the outer filament cooling water path. 


The outer filament water path has a lower pressure 
drop than the inner filament water path making this 
connection practical. 


Vaclon ® High Vacuum Pump— 
Model 913-0011 

This pump is included as standard equipment on 
the 4CW250,000V. It permits periodic checking 
of the vacuum condition of tubes in storage. It may 
be used to restore the vacuum of a tube which has 
been accidentally damaged by overheating in service. 

Accessories required for Vaclon® pump operation 
but not supplied with the tube are: 

Permanent magnet, Model 913-0011. 

Control unit, Model 921-0006 for 60 Hz power. 


Control unit, Model 921-0026 
for 50 Hz power. 


ELECTRICAL 


Filament Operation—The peak emission at rated 
filament voltage of the EIMAC 4CW250,000V/A is 
normally many times the peak emission required for 
communication service. A small decrease in filament 
temperature due to reduction of filament voltage can 
increase the life of the 4CW250,000V/A by a sub- 
stantial percentage. It is good practice to determine 
the nominal filament voltage for a particular appli- 
cation that will not affect the operation of the equip- 
ment. This is done by measuring some important 
parameter of performance such as plate current, 
power output, or distortion while filament voltage 
is reduced on the 4CW250,000V/A. At some value 
of filament voltage there will be a noticeable re- 
duction in plate current or power output, or an in- 
crease in distortion. Operation may be at a filament 
voltage slightly higher than that point at which 
performance appeared to deteriorate. This voltage 
should be measured at the socket with a 1% meter 
and periodically checked. 


Filament starting current must be limited to a 
maximum of 1800 amperes. 


Control Grid Operation—The 4CW250,000V/A con- 
trol grid is rated at 1,500 watts of dissipation and 
protective measures should be included in circuitry 
to insure that this rating is not exceeded. Grid dissi- 
pation is the approximate product of d-c grid cur- 
rent and peak positive grid voltage. 


Screen Dissipation—The power applied to the 
screen grid must not exceed 3,500 watts. Where no 
a-c is applied to the screen, dissipation is the product 
of d-c screen voltage and d-c screen current. With 
screen modulation the dissipation is the product of 
RMS screen current and RMS screen voltage. 


Plate voltage, plate load and bias voltage must never 
be removed while filament and screen voltages are 
present since the screen dissipation rating will be ex- 
ceeded. Suitable protective means must be provided 
to remove screen power or limit screen power at the 
occurrence of any such conditions. 


Plate Dissipation—The plate dissipation of 250 
kilowatts attainable through water cooling provides 
a large margin of safety in most applications. The 
rating may be exceeded for brief periods during 
tuning. When the 4CW250,000V/A is used as a 
plate-modulated r-f amplifier, plate dissipation un- 
der carrier conditions is limited to 167,000 watts. 


Special Application—Where it is desired to op- 
erate this tube under conditions widely different 
from those listed here, write to Power Grid Tube 
Product Manager, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California, for infor- 
mation and recommendations. 


4CW250,000V/4CW250,000A 
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Y4-11¥2 NPT ——_ 


ANODE 


FILAMENT ———— 


1-16 UNC-2A —————— 
THREAD 


SERIAL NO. 


VAcION® PUMP FOR — 
‘V’ VERSION ONLY 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


fom [Min | MAX. [REF 
AD) 12937.) 1s O62 eames 
Bee 7.9373] 98.062 lan wniias 
| Ca} 24437 .a4 S62t ese | 
[Del 3437 iS. 562) eee oan 
LE) 8.9371 P6062) mere | 
(Fr) 6.4370 6.56eume eo! 
fe Gel» 18937882 O62 eamnenee 
a 
util <6: 250A 6 375s weed 
2K 15750! lay O06) aerates 
PRA Ae 
eM] 2406248 41871 ee ee 

|_5.000 | Enis 


Pel gee S6.900/ (NOTES 
7.375 |NOTE 3 
8.750 NOTE 3 


11.250 | NOTE 3 
11.000 


: 
NJ 
ao 


N 


NOTES: 


1. REF. DIMS. ARE FOR INFO.ONLY AND 

ARE NOT REQ'D. FOR INSP. PURPOSES. 
2. (*) CONTACT SURFACES. @ 
3. ‘P’ DIM. APPLIES TO ‘A’ VERSION ONLY. Q 

R, S & T DIMS. APPLY TO ‘V’ VERSION ONLY. 


2 HOLES 


NO. 8-32 UNC = 3/8 DP. 
HOLES EQUALLY SPACED 
ON 2.125 DIA. P. C. 

4 HOLES 


NO. 8-32 UNC x 3/8 DP. 
8 HOLES EQUALLY SPACED 
BOTTOM VIEW 4.500 DIA. PC. 


8245 : 
ACX250K 
4CX250M 


The 8245/4CX250K and 8246/4C:X250M are compact, forced-air cooled, 
external-anode radial-beam tetrodes with a maximum plate dissipation rating 
of 250 watts and a maximum input-power rating of 500 watts. The 8245/ 
4CX250K is designed to operate with a heater voltage of 6.0 volts, while the 
8246/4CX250M is designed for operation at a heater voltage of 26.5 volts. 
Otherwise, the two tube types have identical characteristics. 


These tubes are of coaxial construction and are especially designed for 
cavity operation. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - = 30 60 seconds 
Cathode-to-heater Potential - . - - - - - +150 volts 
Heater: Voltage 4CX250K - - = - - - = Ss 0 volts 
Current 4CX250K_ - - - - - = DsKo 3.0 amperes 
Voltage 4CX250M - - - - - - - - 26.5 volts 
Current 4CX250M_ - - - - - - 0.35 0.68 amperes 
Amplification Factor (Grid-to-Screen)  - - - - - . 5 
/ Direct Interelectrode Capacitances, Grounded Cathode: 
i Input - - - - - - - - - 25.0 29.0 uuf 
Output - - - - - - - os AD S72 tWUhi 
Feedback - - . - - . - . - - - 0.05 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Coeen Min. Max. 
[DDO at Bie epee ee 2) oy Oe ae Bae) sR rae 19 vuf 
Output > = . = 2 2 = = > Sos - = - - - = ey ALD 2 suUt 
Feedback -~ - nL a ee OG ee 2 = 8 = «os, SP Reo Oues 
Frequency for Maximum Reunes (CW) - - =e ey eS = Ves “ls Ree ee LS SERS OORME 
(Pulsed), <7 2 (= =) ey Rag ee SESS EP aS OUmic 
MECHANICAL 
Pose mae Ge ok Pee a ney een @ O42) ok Be eR Ge ereeRe ps Sees ty ees Coaxial 
Maximum Operating Temperatures: 
Ceramic-to-Metal-Seals - . atk Ger Th = a ere. ee oo 250°C 
Anjiode: Core! pa wamety cattle Wa Re en Ban Om a SP ee ews he te 950°C 
Operating Position = = = = > = = = = > = SNE - - - - - - Any 
Maximum Dimensions: 
Height - - - - - - - - - = = - - = - - - - - - 2.813 inches 
Diameter - - - - - - - = > = = = = - - - . - - 1.640 inches 
Saved (Peebles ea i TRC lige 
Net Weight -~ - er re | ce ar ec CR Ce ey Se Se So ae or eS UNVEaS 
Shipping Weight (Approximate) eg QS a ee eet ee = Ray ro = Ba Ps a es eS) eo peemeas 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR DC Plate Voltage - = = - 500° “1000 '1500'°2000"" 2000 volts 
Vol e250 | 
Class-C Telegraphy or FM Telephony DC EiVilicaee ee ae eee Bae Fei 
(Key-down conditions) Be pate coed Sf cers a 250'9 9 250) 2250 250 mA 
cr he eee 55 ~ ak 
NO SUATE VOLTAGE- - - = 2000 MAX. VOLTS SCLC et ated 3 Be 2st 
. ea r t - - <3 
DC SCREEN VOLTAGE - - - 300 MAX. VOLTS Se Giobat aes aa embrasure = taut 
DC GRID VOLTAGE - - . - —250 MAX. VOLTS ciate Input Power - - - 125 250 375 500 500 watts 
DC PLATE CURRENT - - - = 250 MAX. MA = eater Weltoge = > > > 60 68 Zo 0 8 vale 
@ SCREEN DISSIPATION 50 eee whe 12 MAX. WATTS SPeproximate valves. 
GRID DISSIPATION” - - - = 2 MAX. WATTS **Measured values for a typical cavity amplifier circuit. 


(Effective 1-28-63) ©Copyright 1959, 1962, 1963 by Eitel-McCullough, Inc. 


eo dF 4CX250K/4CX250M 


PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies up to 175 Mc) 


AMPLIFIER OC Plate Voltage - 2° - = ~ = = 500 1000 1500 volte 
Class-C Telephony (Carrier conditions) Be Say cae i, be? ee ar ec aa ou 
MAXIMUM RATINGS DC Plate C tit a a Sel os re cl B00 mm OC 20GuiaRE 
D@’PLATE'VOLIAGEN |). = = 1500°MAX. VOLTS SC Sereda 0G eee ee eee 
DC SCREEN VOLTAGE - - - 300 MAX. VOLTS DC Grid Current.) ae oe ae dS 14 14 mA 
DC GRID VOLTAGE - - - = = 0) INWAVK, WOVLIS Peak RF Grid Input Voltage* - - - - 118 117 117 volts 
DC PLATE CURRENT - % = 2 200 MAX. MA Driving Power* Se ee 1.8 17 1.7 watts 
PLATE DISSIPATION - - - - 165 MAX. WATTS Ose iivaieiewaro = = sos 2 = 6 jae 200 300 watts 
SCREEN DISSIPATION = - - 12 MAX. WATTS Plate Output Power - - - - - - 60 145 235 watts 
GRID DISSIPATION = - = = 2 MAX. WATTS * Approximate values. 
RADIO-FREQUENCY POWER AMPLIFIER Re oe (Frequencies up to 216 ae a ) 
ate Voltage - - - - - - - volts 
; ’ DC Screen Voltage - - - = = = = 300 300 300 volts 
Class-B Linear, Television Visual Service (per tube) DC Grid Voltage ate a eae. ieee 65 70 volts 
During Sync-Pulse Peak: 
MAXIMUM RATINGS 
DC Plate Current - - = Ss 6s se 335 330 305 mA 
DC LELATELVOUEAGED. -) ue) On 1250. MAX. VOLTS ei Me ne eee Fin ef 
Peak RF Grid Voltage - - - - =- - 85 95 100 volts 
DC SCREEN VOLTAGE ; * 4 400 MAX. VOLTS RF Driver Power (approx.)- - - - - 7é 8 9 watts 
DC GRID VOLTAGE. - ; E - 250 MAX. VOLTS Useful Power Output - - - - - = 135 200 250 watts 
Black Level: 
DC PLATE CURRENT (AVERAGE) - 250 MAX. MA DG Plates Current (i tik nea 240 230 mA 
DC Screen Current - ee oe tS ches 20 15 10 mA 
PLATE DISSIPATION - - . - 250 MAX. WATTS DIE Citel Cetin a os © FS eB oe 4 4 4 mA 
Peak RF Grid Voltage (approx.) - - - 65 70 75 volts 
SCREEN DISSIPATION . = E 12 MAX. WATTS RF Driver Power (approx.)- - - = - 4.25 4.7 5.5 watts 
Plate Power Input - - - - = - - 185 240 290 watts 
GRID DISSIPATION” - - = - 2 MAX. WATTS Useful Power Output - - - - - - 75 110 140 watts 
PLATE PULSED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR TYPICAL PULSE OPERATION 
Single tube oscillator, 1200-Mc. 
MAXIMUM RATINGS 
PULSED PLATE VOLTAGE - - 7000 MAX. VOLTS iNeirhied vice ee en a We 
PULSED SCREEN VOLTAGE - - 1500 MAX. VOLTS ican Volt 800 1200 it 
DC GRID VOLTAGE - - - -500 MAX. VOLTS Piediecceheuntat | ee , eeee 
MAXIMUM PULSE DURATION _ - 5 MICROSECONDS Re Gad Voltacc} tL: een MeO aes i oeer 
PULSED CATHODE CURRENT - 7 MAX. AMPS RR oe eye ah air! yn oe NT ON tw Osteites 
AVERAGE POWER INPUT - - 250 MAX. WATTS Piles: CUPaE tee es Oe are ee 4 Sansee 
PLATE DISSIPATION - - - 250 MAX. WATTS Pulse Repetition Rate rae ana g fe eey ene 22 500nme Iodgiad 
SHU FIWICAREEE CG 
RADIO-FREQUENCY LINEAR AMPLIFIER Wb Sevanesteuacuacea im pat Upv io ase, pedis ave tons 
: ; : : DE Plate’ Voltage = = = = = = = 1000 1500 2000 volts 
Class-AB: (Single-Sideband Suppressed-Carrier Operation) BC SciGsnVelings -) =. -Oabelan eee qienis 150s ekG60 MEMS SOtvcte 
DC Grid Voltage* - - - - = = = —55 —55 —S55 volts 
MAXIMUM RATINGS ZéroSignali DC Plate’ Current = ara 4) W001 100). A1G0mA 
DC PLATE VOLTAGE - - -  - 2000 MAX. VOLTS Pecks RE abd Volioges: pairs tae ims ok we ene a 
EEN VOLTAGE 400 MAX. VOLTS Be Cate coroner it, apni: ellen ae 
DC SCR - = - ‘ creen Current** - - - = «© « m 
f p ri u Plate Input Power - - - - - - = 250 375 500 watts 
DC PLATE CURRENT 250 MAX. MA Plate Output Power - - - - - - 120 74) Ke 300 watts 
PLATE DISSIPATION - - - - 250 MAX. WATTS Two-Tone Average DC Plate Current - - 190 190 190 mA 
SCREEN DISSIPATION : x] v 12 MAX. WATTS Two-Tone Average DC Screen Current** = - 2 —!l —2 mA 


*Approximate values. 


GRID DISSIPATION. - - = = 2 MAX. WATTS 


se ep nce age RE a asses 


** Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves and confirmed by 
direct tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias, screen 
voltage, and plate voltage is assumed. If this prcedure is followed, there will be little variation in output power when 
tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen currents 
which result when the desired plate current is obtained are incidental and vary from tube to tube. These current varia- 
tions cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. 
If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the required 
bias voltage when the correct r-f driving voltage is applied. 
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APPLICATION 


MECHANICAL 


Mounting—The 4CX250K and 4CX350M may be 
mounted in any position. The concentric arrange- 
ments of the electrode terminals permits the use of 
the tube in coaxial line or cavity type circuits to 
advantage. 


Connections to the contact surfaces should be made 
by means of spring-finger collets which have suf- 
ficient pressure to maintain a good electrical con- 
tact at all fingers. Points of electrical contact should 
be kept clean and free of oxidation to minimize rf 
losses. 


Cooling—Sufficient forced-air cooling must be pro- 
vided to maintain the anode core and seal tempera- 
tures below 250°C. Special care must be observed 
to insure that there is adequate cooling in the area 


of the coaxial filament and grid terminals. The table 
below lists the minimum cooling requirements at sea 
level with 50°C ambient air to maintain 225°C on 
the anode. For operation at 10,000 feet, the air-flow 
values should be multiplied by 1.46. 


BASE-TO-ANODE | ANODE-TO-BASE 
FLOW FLOW 


Static Static 
Plate Air Pressure Air Pressure 


Dissipation | Flow (inches of | Flow (inches of 
(Watts) (CFM) water) (CFM) water) 


ELECTRICAL 


Heater—The rated heater voltages for the 4CX250K 
and 4CX250M are 6.0 and 26.5 volts, respectively 
and should be maintained at these values plus or 
minus five percent. At frequencies above 300 mega- 
cycles, transit time effects begin to influence the 
cathode temperature. The amount of driving power 
diverted to cathode heating will depend on fre- 
quency, plate current and driving power. When the 
tube is driven to maximum input as a class-C ampli- 
fier, the heater voltage should be reduced according 
to the following table. Further reduction in filament 
voltage may be needed in pulse service above 500 
Mc. 


Frequency, Mc 4CX250K ACX250M 
301 to 400 5.75 volts 25:5, Volts 
401 to 500 5.50 volts 24.3 volts 


Cathode — The oxide-coated unipotential cathode 
must be protected against excessively high emission 
currents. The maximum dc plate current must be 
limited to 250 mA under CW conditions. Pulse cur- 
remt must never exceed 6.0 amperes. 


Where it is necessary to operate with some heater-to- 
cathode potential, the maximum heater-to-cathode 
voltage is 150 volts regardless of polarity. 


Grid Dissipation—Maximum grid dissipation is 2.0 
watts. In ordinary af and rf amplifiers the grid dissi- 
pation usually will not reach this level. Above 100 
Mc, drive power requirements increase, but most of 
this increase is absorbed in circuit losses rather than 
in grid dissipation. Satisfactory operation at 500 
Mc ina “straight through” amplifier is indicated by 
grid currents below approximately 15 milliamperes. 
Grid circuit resistance should not exceed 100,000 
ohms per tube. 


Screen-Grid Operation—The maximum rated power 
dissipation for the screen grid is 12 watts, and the 
screen input power should be kept below that level. 
The product of the peak screen voltage and the in- 
dicated dc screen current approximates the screen 
input power except when the screen current indica- 
tion is near zero or negative. 


In the usual tetrode amplifier, where no signal volt- 
age appears between cathode and screen, the peak 
screen voltage is equal to the dc screen voltage. 


When screen voltages appear between screen and 
cathode, as in the case of screen-modulated ampli- 
fiers or cathode-driven tetrode amplifiers, the peak 
screen-to-cathode voltage is the sum of the dc screen 
voltage and the peak ac or rf signal voltage ap- 
plied to screen or cathode. 


Protection for the screen should be provided by an 
over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 


The screen current may reverse under certain condi- 
tions and produce negative current indications on 
the screen milliammeter. This is a normal character- 
istic of most tetrodes. The screen power supply 
should be designed with this characteristic in mind 
so that the correct operating voltage will be main- 
tained on the screen under all conditions. A current 
path from screen to cathode must be provided by a 
bleeder resistor, gaseous voltage regulator tubes or 
an electron tube shunt regulator connected between 
screen and cathode and arranged to pass approxi- 
mately 15 milliamperes per connected screen. An 
electron tube series regulator can be used only when 
an adequate bleeder resistor is provided. 
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Self-modulation of the screen in plate-modulated 
tetrode amplifiers using these tubes may not be 
satisfactory because of the screen-voltage screen- 
current characteristics. Screen modulation from a 
tertiary winding on the modulation transformer or 
by means of a small separate modulator tube will 
usually be more satisfactory. Screen-voltage modu- 
lation factors between 0.75 and 1.0 will result in 
100% modulation for plate-modulated rf amplifiers 
using the 4CX250K or 4CX250M. 


Plate Operation—The maximum rated plate-dissipa- 
tion power is 250 watts. In plate-modulated applica- 
tions the carrier plate-dissipation power must be 
limited to 165 watts to avoid exceeding the plate- 
dissipation rating with 100% sine wave modulation. 
The maximum dissipation rating may be exceeded 
for brief periods during circuit adjustment without 
damage to the tube. 


UHF Operation—The 4CX250K and 4CX250M are 


suitable for use in the UHF region. Such operation 
should be conducted with heavy plate loading, mini- 
mum bias, and the lowest driving power consistent 
with satisfactory performance. It is often preferable 
to operate at a sacrifice in efficiency to obtain in- 
creased tube life. 


Multiple Operation—Tubes operating in parallel or 
push-pull must share the load equally. It is good 
engineering practice to provide individual metering 
and individual adjustments of bias or screen voltage 
to equalize the inputs. 

Where overload protection is provided, it should 
be capable of protecting the surviving tube(s) in 
the event that one tube fails. 


Special Applications—If it is desired to operate these 
tubes under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough Inc., San Carlos, California, for 
information and recommendations. 


DIMENSIONS 


a 
mM 
“4 


MAX. 
cicro 
.640 DIA. 
406 DIA. 
.440 DIA. 
97 DIA. 
327 DIA. 
.098 DIA. 
008 


1.610 DIA. 


410 DIA. 
087 DIA. 
OlieDI 
.088 DIA. 


> 


O|w 
x 
ro) 


140 .820 


CONTACT OUTER 


6 
.032 .062 
-020 NOM. 


On 


ine) 

Os 

(6) 

ie) 
oO 
(eo) 


CYLINDRICAL 
SURFACE ONLY 


CONTROL GRID 


125 NOM. 


Penmaes ae 


& HEATER 


HEATER 


DIMENSIONS IN INCHES 
# CONTACT SURFACE 


@ 


4CX250K/4CX250M bath — 


SLIOA—JDVILIOA ALVI1d 


0002 oosl oool 00S 0 


SIuadWV—LNIYIND NIAIIS ~ 
SAYadWV—LNIYUND ALVId 


SLIOA 0SZ ‘JOVLIOA N3IYDS 


SOILSIWALOVWHVHO 
INSYYND-LNYLSNOO 
TYOIdAL 
WOSZXOP 9 M0SZXOFV OVINIA 


oe 


OV 


SLIOA—JDVLIOA Ald 


4CX250K/4CX250M 


0002 oogl 


SduadWV—ILNIANND GidS ~~ = 
SauadWV—LNIYNND NAVs =" "= 
SAddadWV—LNIYUND ALV1d 


SLIOA OSE ‘JOVLIOA NI3UDS 


SOLLSIMHALOVYVHO 
INAY¥UNO-INWLSNOD 
TWOIdAL 
WOSZXOP P A0ScXOPV OVNI 


SLIOA—J9OVLIOA 31V1d 
00zl 


008 OOV 0 


ool- 


7A BARBED TE 0% i Seemdine bey eo beatembe ny samme 1) 4 
~ ° iy ¢ ‘ 
18) ie7A * 
90e ne P< 
oot . anti 
oov 
OV 


SLIOA—JOVILIOA Gldd 


7203 
4CX250B 


; Ae pos 12047. 
® i gs Pein x weminins 4CX250F 
ee RADIAL-BEAM 


POWER TETRODE 


The 7203/4CX250B and 7204/4CX250F are ceramic/metal forced-air 
cooled, external-anode radial-beam tetrodes with a maximum plate dissi- 
pation rating of 250 watts and a maximum input-power rating of 500 watts. 
The 7203/4CX250B is designed to operate with a heater voltage of 6.0 
volts, while the 7204/4CX250F is designed for operation at a heater volt- 
age of 26.5 volts. Otherwise, the two tube types have identical charac- 
teristics. 


GENERAL CHARACTERISTICS1 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Seen OLA Ge aes 2 UES) pete cence auniie os. os eke tes es 6: 0's 023 
BUONO: UsVOLLSmer eee tee SL. Seana ang ve 2.6 
Cathode - Heater Potential ,maximum ........ +150 
SPECTRO 8 Beet (ATED, C211) O90) ie a en a ara 20.002 hes 
eet eect Le UNOS atikaes aa phate © cya ts sae ees ae 0.56 
& Cathode-Heater Potential ,maximum.......... +150 
Amplification Factor (Average): 


Sh oS Sa 


SOTA GMP CA a ret oe Sadan eas eae ety gx Reise Feo 0's. sta we ME ails MeNieh Lage came’ cgeaien See 1o./ Sor 

VIUANINEDE = ye, oS Sees ed Read Ura on ac Leg Bree ty afer ape 4.5 pF 

Ar te aN eR es her ERA eee Ea ea Favs Vo cas sw GeeK. abe Pip sltel by Lebel So syee arte 0.04 pF 
Direct Interelectrode Capacitances (grounded grid and screen)2 

PNT a Me ee ee ere ike oe nice Mall oi mdoah eats a CMe. Cewels dt SMe Liaw'n 's star aaa cease ga Ie ISTE. 

UTNE oS seeker tet S| Or PRE Oe ea ru Pa a a eR Sa ro 4.5 pF 

EEG MAYRTOTS pel a gs Sra EOD oe erry a eh sheen NA Pua ates cate rl al nr rae 0.01 pF 
Frequency of Maximum Rating: 

Se PR ke ere <a Deke Festa hos te tee es el fierce unite Shae aeey Ah tepee brine «dea corer 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
UOT rite wi RES Wien Orch be btoeane Ss Onc MeO ieee ar er ees ery tae 2.46.in; 62.5 mm 
USE RST VLC eg eee Pm, Sc ce Pe WA 0 fe rcp eR 1.64 in; 41.7 mm 
&) iN MeL SUM ets Ce otal ae Mice eae emre cee <dety bet nolal pi sweredaee (6 sce causes ot nate 40z; 113 gm 
ieee erate ti (Use ee er Soe ia C ReeTerie sD eis dic est <ne's is Lunar’ s aks Gters Sta cmel daaes nc oe acees eats Any 
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Maximum Operating Temperature: 


Ceraiic/Metalssealse.:.seyenes A e. nos iiouee 
DHOUC @OLCEee os. sie ead ware Si Trion 
COGN Secenueees Bois tagstctains caihot ache coRAeeltceehe 
ere te RR cede a re ne Sp a Pe mite 
Recommended SOCKE tw . tetie. cate: sss cecenenemen se 
Recommended  Chinmey aie. orcas See ceEke 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
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TYPICAL OPERATION (Frequencies to 175 MHz) 


2502 
25026 
: . Forced Air 

sie le eS oe es ppeciale9-pin ED EGslbe-230 
EIMAC SK-600 Series 
EIMAC SK-600 Series 


Class AB, Grid Driven, Peak Envelope or Modulation Crest 


| Pa Conditions 

Class AB Plates Voltage i.) sasee as arom 1000 1500 2000 Vdc 
STEM WON. Gu ea hon RG c 350 350 350 Vdc 

Was HOSSEIN AS Grid Voltage 1..........- aa Base Masia: 
Zero-Signal Plate Current. ... 100 100 100 mAdc 

PeWAPE WiOMMPNGE. . -.8).6 445 - 2000 VOLTS Single Tone Plate Current ... 250 250 250 mAdc 
Two-Tone Plate Current..... 190 190 190 mAdc 

OC SCREEN WOMPNGIE . 246 noo ee c 400 VOLTS Siifalactona, Ser esntClirenize 10 9 Gane 

DC GRID VOLTAGE CHa Ce Ch ep Wee ince hop outs -250 VOLTS Two-Tone Screen Current 2 ana 2 -1 2 mAdc 

DG PUATEIGURREN Testy.) Aasse eo 0.25 AMPERE Single-Tone Grid Current... 0 0 0 mAdc 
Peakenie Gramviolitage2 assim 50 50 50 v 

PRAT ESDISSHRATION ster eon. he eeeeee 250 WATTS BirelOursu Power. 120 15 300 W 

SCREEN DISSIPATION ..........-. 12 WATTS Resonant Load tmpedance ... 2000 3000 4000 Q 

GRID DISSIPATION .......++--- 2 WATTS 1. Adjust to specified zero-signal dc plate current. 
2. Approximate value. 

RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz) 

GRID DRIVEN, CARRIER CONDITIONS onl hg WSCA UCL 

Class ABy Plate Voltage. ........00. 1000 1500 2000 Vde 
Sieh gee NAGINESISTSA crn 6 6 Bg eh a loet 350 350 350 Vdc 

MAXIMUM RATINGS Grid Voltage. eee, eek -55 -55 -55 Vdc 
Zero-Signal Plate Current .... 100 100 100 mAdc 
Catnien PlatesGurrentue ce cme ne 150 150 150 mAdc 

DC PLATE VOLTAGE.......----- 2000 VOLTS Carrier Screen Current ...... -3 -4 -4 mAdc 

DIC SIGTEEIN) WAQIEIWANGIE 5 u6) ooo Got 400 VOLTS Peak rf Grid Voltage2....... 25 TS) 2555 

BDC GRID VOLTAGE wena eee -250 VOLTS Plate Output Power ........ 30 50 65 W 

DC  PEATESCURREN TT ewes askeienuramcmees 0.25 AMPERE 

PLATE DISSIPATION ....-..-.---- 250 WATTS 1. Adjust to specified zero-signal dc plate current 

SCREENL DISSIPATION Ten ecraet ket sees 12 WATTS 

GRID*BISSTRATIIO Nie rcuerene creeteanree 2 WATTS 2. Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz) |500 MHz2 

OR OSCILLATOR Plate Voltage. ...... 500 1000 1500 2000}2000 Vdc 

Class C Telegraphy or FM Telephony Screen Voltage ..... 250082502500 2250) |e soOmVde 

(Key-Down Conditions) Grid Voltage ee ee rie -90 -90 -90 -90 -90 Vdc 
Plates Current oepsuemeen. 250 250 250 250} 250 mAdc 
ScreenwCurrentiys anes 45 38 21 19 10 mAdc2 

MAXIMUM RATINGS Grid: Gurrentligeuemee on 55 31 28 26 25 mAdc2 
Peak rf Grid Voltagel.. 114 114 112 112] --- v 
Measured Drivin 

DOPLATE VOLTAGE tet: ee te. 2000 VOLTS Peace Lee ey ees geo as te ow 

DGS CREENFVOLTAG Exes. aieu eee scae is 300 VOLTS Plate Input Power .... 125 250: 375 500}4500 W 

DOGRID:VOLTAGE es. asc on en cea -250 VOLTS es pie Power... ae a na rie ia i 

DORLATE.CURREN Tomei. oes: 0.25 AMPERE bail lets dia pe eetonase st re esate 9 Be 

PEATE PD SSUPA TION Meme. cnet erence lies 250 WATTS 

SCREEN DISSIPATION «. +. +++ eee 12 WATTS 1. Approximate value. 

GRID DISSIPATION ......+.420- 2 WATTS 2. Measured values for a typical cavity amplifier circuit. 
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PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 175 MHz) 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) Plate Voltage 4.1 ks wets 500 1000 1500 Vdc 
MAXIMUM RATINGS Screen MONTAGE Aas imate ieee 250 250 250 Vdc 
GtidEVolitage sarge pee ee -100 -100 -100 Vdc 
PSEPOATEVOLTAGE cit soe eaneee 1500 VOLTS RlaterGurrentamwa yee cece 200 200 200 mAdc 
BIG SG REEINSY OETA GER meted. 3) stsyeee s 300 VOLTS SGreen CuGhehie a qiseeruccds, leo 00 31 22. 20 mAdc 
BG rGrtOevy OLT AG Eee. ol casi ete. 6 oe -250 VOLTS Chao MeWingenn: Serta, cos Gel Aeee 15 14 14 mAdc 
Bee eG CR EIN ree tuatis sites icee beac te 0.20 AMPERE Peale muon aViOltage snes 118 ales Lay, 
PUMTE DISSIPATION?. oa o0 7 o ctite 5 165 WATTS Calculated Driving Power.... 1.8 V7 heer’ Ai) 
EERE OISSICATIONZ : 5 ars prere e ae 12 WATTS Plate Input Power ......... 100 200 300 W 
GRID DISSIPATION2 ....-.--+4-- 2 WATTS Plate Output Power ........ 60 145 235 W 
1. Corresponds to 250 watts at 100% sine-wave modu- 
lation. 
2. Average, with or without modulation. 3. Approximate value. 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 
OR MODULATOR 
Class AB , Grid Driven (Sinusoidal Wave) Plrateny Oltage” www ncm eran 1000 1500 2000 Vdc 
Screens Voltages. «ime each e as 350 350 S50 eVde 
Per Tub GridhWioltagert 43". euats akon. <een =55 -55 -55 Vdc 
MAXIMONERATINGS (Per Tube) Zero-Signal Plate Current .... 200 200 200 mAdc 
Max Signal Plate Current .... 500 500 500 mAdc 
DC PLATE VOLTAGE ..........-- 2000 VOLTS Max Signal Screen Current1... 20 16 10 mAdc 
DC SCREEN VOLTAGE ........... 400 VOLTS Max Signal Grid Currentl. .... 0 0 0 mAdc 
ero OLTA GE ens: feiitierg lets mks -250 VOLTS Peak af Grid Voltage2, 2.5... 50 50 50 v 
reste CURRENT « ai donee pane 0.25 AMPERE Peak Driving Power ....... 0 0 0 W 
Plate fnpurPower. 2... af ei 500 750 1000 W 
PEiEMOISSUPATION: Says cuss scee deere 250 WATTS 
oat oo Nei p PlatesOutput Power "09. sie ae 240 430 600 W 
SIE REINO SOUPAUIOIN | nacePsirecie acl ba cals WATTS Nach PAC eRiaa es 
GRID DISSIPATION «1... 2-2-5 ee 2 WATTS ielate: ts. plated snes cue oles 3500 6200 9500 2) 


1. Approximate value. 
2. Per Tube. 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 


to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Nom. Max. 
onset AU AeeNt At Gu UO ILS mum ors, 4 ie shone woMeade dy. 85 pode ac oA, 8 2.3 --- 2.9 A 
BA at oak 2 0 Ee Ct Tet tbe Oe ES ted HN 0 Seca yec n las xa ap aye foie kod dus 0.50 --- 0.62 A 
Cathode. Warmiip Time: 0. 10 3. ck RCE ee ee eee Wake cate in. 30 60 --- sec. 
Interelectrode Capacitances! (grounded cathode connection) 

NOTA G foie Se fo ah ar iia sya Sa a ace ey TELS dane ee Semone ey etuatces sen tad, we AS ee 

SECA gear aa oe ee HS. ge SUR or itaares Nant: At pata 5.0 pF 

MeeimaCK seis «6 o0e ss « | hee UN ec yeah Tae a UH Sh ee A = --- 0.06 pF 
Interelectrode Capacitancesl (grounded grid and screen) 

GEL ET CSSS os ORR RRBARRA Ue ogee hain PT a Se ae a ee Seas tae) Ld. «= —eumane 

A ILETEUE 2, PR ER ana a en ee ae en ee ite) Se) a= 5.0 pF 

aE teh Teh ely 9 8 Perks Ae Meta) ei oe ot sawn -cm . U.0L === Coe 
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APPLICATION 


MECHANICAL 

MOUNTING - The 4CX250B and 4CX250F may 
be operated in any position. An EIMAC Air-System 
Socket, SK-600 series, or a socket having equiv- 
alent characteristics, is required. Sockets are 
available with or without built-in screen cap- 
acitors and may be obtained with either grounded 
or ungrounded cathode terminals. 


COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C with 
an inlet air temperature of 50°C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK- 606 
chimney are used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET | 
Plate Air Flow] Pressure Air Flow] Pressure 
Dissipa- (CFM) |Drop(In.of | (CFM) |Drop(In.of 


tion(watts ) water) water) | 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de- 
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re- 
quirements are satisfied automatically when the 
tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


VIBRATION - These tubes are capable of satis- 
factorily withstanding ordinary shock and vi- 
bration, such as encountered in shipment and 
normal handling. The tubes will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this are expected, 
it is suggested that the EIMAC 4CX300A or 
4CX250R be employed. 


ELECTRICAL 
HEATER - The rated heater voltage for the 
4CX250B and 4CX250F is 6.0 volts and 26.5 
volts, respectively, and the voltage should be 
maintained as closely as practicable. Short-time 
changes of + 10% will not damage the tube, but 
variations in performance must be expected. The 
heater voltage must be maintained within + 5% to 
minimize these variations and to obtain maximum 
tube life. 

At frequencies above approximately 300 MHz 


transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power 


diverted to heating the cathode by back-bombard- 
ment will depend upon frequency, plate current, 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 
below; 


Frequency MHz 4CX250B 4CX250F 


300 and lower 6.00 volts 26.5 volts 


301 to 400 5.75 volts 25.3 volts 
401 to 500 5.50 volts 24.3 volts 


CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi- 
mum rated dc input current is 200 mA for plate- 
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 
ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 


GRID OPERATION - The maximum rated dc 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max- 
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 
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amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis- 
Sipation, so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re- 
sistance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf 
signal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a nor- 
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 


tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube series regulator can be used only when 
an a equate bleeder resistor is provided. 
Self-modulation of the screen in plate-mod- 
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans- 
former or by means of a small separate modulator 
tube will usually be more satisfactory. Screen- 
voltage modulation factors between 0.75 and 1.0 
will result in 100% modulation for plate-modulated 
rf amplifiers using the 4CX250B or 4CX250F. 


PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate- 
modulated applications the carrier plate dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis- 
sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


VHF OPERATION - The 4CX250B and 4CX250F 
are suitable for use in the VHF region. Such op- 
eration should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 
power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 
efficiency to obtain increased tube life. 


SPECIAL APPLICATIONS-If it is desired to op- 
erate these tubes under conditions widely differ- 
ent from those given here, write to Application 
Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 


recommendations. 
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PIN DESIGNATION 
PINNO.| SCREEN GRID 
PIN. NO.2_ CATHODE 
PIN NO.3__ HEATER 
Pi CATHODE 


IN_NO.4 
PIN.NO.5 LC. DO NOT USE FOR EXTERNAL CONNECTION. 


PIN _NO.6 CATHODE 


BN Wels CATHODE 
CENTER PIN-CONTROL GRID 


lNEX = 

l WITH 
CONTROL GRID 
GUIDE LUG) nee) | 


ANODE RADIATOR 


aut GRID 
CONTACT OUTER 


CYLINDRICAL SURFACE 
ONLY) 


DIMENSIONAL DATA 


wiv. [MAK MAX 
| 62.59 | 
41.66 | 


BASE: B8—236 
(JEDEC DESIGNATION) 


0.559 


NOTES: 

|. REF DIMS. ARE FOR INFO ONLY 
AND ARE NOT REQD. FOR 
INSPECTION PURPOSES. 

2. (36) CONTACT SURFACES. 


ACX250R 


RADIAL-BEAM 
POWER TETRODE 


The 4CX250R is a compact, high-perveance radial-beam tetrode designed specifi- 
cally for use in class-AB, linear amplifiers where shock and/or vibration preclude the 
use of non-ruggedized tube types. The 4CX250R will replace the 7580 in almost all 
applications since it is electrically identical except for a minute (0.2 uuf) increase in 
output-capacitance limits. Further, it will replace the 4X250B or 4CX250B in equip- 
ments where the range of bias adjustment will tolerate this higher perveance tube and 
where tuning range can compensate for the small differences in input and output 
capacitances. 

The 4CX250R will deliver more output power in most linear amplifiers which 
presently employ the 4X250B or 4CX250B and it will operate with maximum rated 
plate and screen voltages applied in equipments where shock and/or vibration is 
experienced. See Shock and Vibration section on page two for details. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - - : 30 60 seconds 
Cathode-to-Heater Potential -  - et She] | - _ +150 volts 
Heater: Voltage - - - - - - - - - 6.0 volts 
Current - = - - - - - - - 2.3 2.9 amperes 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input - - - - - - - - - 16.0 18.5 uuf 
Output - - - - - - - - - 4.2 52 uuf 
Grid-to-Plate - - - - - - - - 0.06 uuf 
Frequency for Maximum Ratings - - - . - . 500 Mc 
MECHANICAL 
Base - : : : E : ‘ 2 : 3 2 E - e E eae - - - Special 9-pin 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals = - : = = - : - : - = - 2nhe- - - - - 250°C 
Anode Core - : - - - . fs : é 2 : : 2 s 2 : : + : 250°C 
Recommended Socket E 3 : = - - : > 2 - = = - = - - Eimac SK-600 Series 
Operating Position - - - - - ~ on * - - - ett: “hh gee Lae ay - - Any 
Maximum Dimensions: 
Height P 2 : 3 eC = 2 ‘ = : E : = < . - - - - 2.464 inches 
Seated Height - - - - - - - - - - - - - - - - - - 1.910 inches 
Diameter - - : = = - “ : 4 - - 4 - - - E - - - 1.640 inches 
Cooling - - - - - - 2 . - - - - - - - - — s - - - Forced Air 
Net Weight 2 - - - - - - - - - - - - - - - - - - - 4 ounces 
Shipping Weight (Approximate) - - - - - - - - - - = : - - : - 1.6 pounds 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
Two-Tone where peak envelope power is at least twice the average 
Class-AB; - Single Sideband ponte, output—Actual measurements—Tank-circuit efficiency estimated 
MAXIMUM RATINGS D-C Plate Voltage SS Lc ps0 , Sy 2000 Seieaits 
Zero-Signal D-C Plate ‘Current - - - - 133 070 ma 
D-C PLATE VOLTAGE - - ~-  - 2000 MAX. VOLTS High Faun id bd set i nat SR PPE HT ie. 


L 
o 
a 
3 
a 


D-C SCREEN VOLTAGE - - -  - 500 MAX. VOLTS pre Boer rete : ; ay ee 
Peak Signal Voltage - - 56 80 volts 
D-C GRID VOLTAGE - - - - —250 MAX. VOLTS 3rd Order Intermodulation products 
referred to signal level - - - =- =—30 —23 db 
D-C PLATE CURRENT - 2 Z - 250 MAX. MA 5th Order Intermodulation products 
referred to signal level - ee ey de —2 eo 
PLATE DISSIPATION - -  - = 250 MAX. WATTS Worst ard, Order Intermodulation - + + xm om db 
Load Resi - - - - - - - 2160 2840 ohms 
& SCREEN DISSIPATION - - -  - 12 MAX. WATTS Peak: Exrelope Powe; NANDA CouMeeetinane’ TeA7oRotts 


(Effective 6-16-61) Copyright 1961 by Eitel-McCullough, Inc. 


res) 


— batt ACX250R 


RADIO-FREQUENCY LINEAR AMPLIFIER 

Class-AB, (Carrier with Double Sidebands) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - 500 MAX. VOLTS 
D-C GRID VOLTAGE - - - - —250 MAX. VOLTS 
D-C PLATE CURRENT - - - - 250 MAX. MA 
PLATE DISSIPATION - - - - 250 MAX. WATTS 
SCREEN DISSIPATION § - - - - 12 MAX. WATTS 


AUDIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, 

MAXIMUM RATINGS (Per Tube) 

D-C PLATE VOLTAGE - - - - - 2000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - 500 MAX. VOLTS 
D-C GRID VOLTAGE - = - - —250 MAX. VOLTS 


D-C PLATE CURRENT - - = : 
PLATE DISSIPATION - = = : 
SCREEN DISSIPATION - - ~ 2 


250 MAX. MA 
250 MAX. WATTS 
12 MAX. WATTS 


MAXIMUM RATINGS FOR 


Class-C Telegraphy or FM 

D-C PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - 300 MAX. VOLTS 
D-C GRID VOLTAGE - - - - —250 MAX. VOLTS 
D-C PLATE CURRENT - - - - 250 MAX. MA 
PLATE DISSIPATION - - - - 250 MAX. WATTS 
SCREEN DISSIPATION” - - - - 12 MAX. WATTS 
GRID DISSIPATION - - - E 2 MAX. WATTS 


TYPICAL OPERATION—Single Tube 


(Quantities shown for carrier conditions, no modulation) 


D-C Plate Voltage . - - - - - 1500 2000 volts 
D-C Plate Current - - - - - - - 172 172 ma 
D-C Screen Voltage - - 2a = - 350 400 ~—- volts 
D-C Screen Current (Approx) - - - - —3 —5 ma 
D-C Grid-Bias Voltage - . - - - - —58 —76 volts 
Peak Grid-Signal Voltage’ - + - - - 30 39 volts 
Plate-Load Resistance - - - - - - 2320 3150 ohms 
Power Output for Tank Circuit 

Efficiency of 95% - - - - - - - 55 100 watts 


TYPICAL OPERATION (Two Tubes Push-Pull) 


D-C Plate Voltage - - - - - - 1500 2000 volts 
D-C Plate Current No Signal - - - - 200 140 ma 
D-C Plate Current at Full Signal - - - 490 500 ma 
D-C Screen Voltage - - - - - - 300 350 volts 
D-C Screen Current No Signal - - - - —2 —4 ma 
D-C Screen Current at Full Signal - - . 0 +4 ma 
D-C Grid-Bias Voltage (Approx) - - - —8 =—66 volts 
Plate-to-Plate Load Resistance’ - - - - 5920 8016 ohms 
Power Output for Transformer 

Efficiency) of 9590 8-5) e-=) = e 390 595 ~—s watts 


OTHER TYPES OF OPERATION 


Class-C, Plate Modulated 

D-C PLATE VOLTAGE - - - - 1500 MAX. VOLTS 
D-C SCREEN VOLTAGE - : - - 300 MAX. VOLTS 
D-C GRID VOLTAGE - - - - —250 MAX. VOLTS 
D-C PLATE CURRENT - Se - 200 MAX. MA 
PLATE DISSIPATION - = - - 165 MAX. WATTS 
SCREEN DISSIPATION” - - - - 12 MAX. WATTS 
GRID DISSIPATION - - - = 2 MAX. WATTS 


APPLICATION 


MECHANICAL 


Mounting—The 4CX250R may be mounted in any 
position. An Eimac Air-System Socket of the SK-600 
series or equivalent is recommended. These sockets 
may be obtained with or without the r-f screen by-pass 
capacitor, and with or without the four cathode term- 
inals grounded to the socket shell. A simple Lock-in 
socket restricts the flow of cooling air and is not 
recommended. 


Cooling—The 4CX250R has an efficient louvered 
anode cooler. The maximum allowable temperature 
for any external surface is 250°C. 


For long service life at sea level, at an ambient 
temperature of 25°C and maximum rated anode dissi- 
pation of 250 watts, a minimum of 4.6 cfm air should 
flow from tube base through the anode cooler. The 
corresponding pressure drop with the recommended 
socket and chimney will be approximately 0.32 inch 
water column. See table for other dissipation levels 
and conditions. 


4.6 cfm of air at 25°C is the same as a mass air 
flow of 18 pounds per hour. Higher ambient temper- 
ature requires greater air mass and volume. Higher 
altitude requires equivalent mass air flow for a given 
ambient temperature and therefore requires greater 
volume at increased back pressure. 


The use of temperature-sensitive laquer is recom- 
mended to determine the effectiveness of a cooling 
system under operating conditions. 


55°C AMBIENT 


10,000 FEET ALTITUDE 


Pressure 


SEA LEVEL 


Plate Pressure 
Dissipation Air Flow Drop (Inches | Air Flow Drop (Inches 
(Watts) (CFM) of Water) (CFM) of Water) 


1.15 0.025 1.8 


0.036 
2.3 0.09 3.35 0.13 
6.4 0.59 9.3 0.86 


Shock and Vibration—The 4CX250R is one of the 
Eimac tube types which is unique in that shock and 
vibration testing is performed with maximum rated 
plate and screen voltages applied. Two samples of 
production tubes are randomly selected periodically and 
tested under the conditions outlined below. 


With maximum rated plate and screen voltages 
applied, each of the tubes in this sample is subjected 
to six shocks of 90 G (minimum) _half-sine-wave 
motion, with a duration of 11+2 milliseconds, in each 
of the three major axes (X1, X2, and Y1). 


With maximum rated plate and screen voltages 
applied and with control-grid voltage adjusted to allow 
the flow of 100 ma through a plate load resistor of 
4900 ohms, each of the tubes in this sample is vibrated 
in the three major axes throughout the range of 5-750-5 
cps in a minimum time of six minutes per axis. The 
vibraticn level is maintained at 10 G from 28 eps to 
750 cps and at 0.25 inch D.A. from 5 cps to 28 cps. 
During this test, noise voltage developed across the 
plate load resistor cannot exceed 30 volts rms. Suffi- 
cient plate power-supply voltage (2500 volts) is em- 


ployed to assure that a minimum of 2000 volts appears 
at the plate of the tube under test even though 490 
volts drop across the plate load resistor results from 
d-c plate-current flow. 


The equipment designer is cautioned to provide 
adequate tube support to prevent relative motion be- 
tween tube and socket in equipments where shock 
and/or vibration are anticipated. 


ELECTRICAL 
Heater—For maximum life and uniform performance, 
the heater voltage should be maintained within plus 
or minus 5% of the rated 6.0 volts at operating fre- 
quencies up to 300 Mc. For CW use between 300 and 
400 Mc, 5.75 volts is recommended. For CW use, 400 
to 500 Mc, 5.5 volts is recommended. 


Cathode—The cathode is connected to the four even- 
numbered base pins to provide a low-inductance path, 
or permit separation of input and output circuits if 
required. 
Rated heater voltage should be applied for 30 
seconds before other operating voltages are applied. 
Heater-to-cathode maximum voltage is +150 volts. 


Controt Grid—Maximum rated d-c bias voltage is 
—250 volts. D-C resistance, grid to cathode, should be 
no more than 100,000 ohms. 


Screen Grid—Maximum screen dissipation is 12 | 


watts, normally computed by multiplying d-c screen 
voltage by the average screen current. This computa- 
tion is essentially correct except in the case of heavy 


DIMENSION DATA 


MAX. 
2.324 2.464 
L610 DIA. | 1.640 DIA. 


559 DIA. | .573 DIA, 


(045 DIA. | .053 DIA. 
AL 086 
680 DIA. | .694 DIA. 
| .043R. | 
() 
035 X 22.5° 


1.417 DIA. | 1.433 DIA. | 
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CYLINDRICAL 
SURFACE ONLY 


dnt 4CX250R — 


plate loading when secondary-emission current may 
mask the normal screen current. 

All tetrodes, under some conditions of loading and 
drive, will exhibit secondary emission from the screen 
which changes the net current to the screen and may 
even cause the screen meter to reverse. Normally, sec- 
ondary emission is harmless provided the screen volt- 
age is stable. To insure stable screen voltage, it is 
recommended that a bleeder resistor calculated to 
pass 15 ma from screen to ground be used. 


Plate Dissipation—The maximum plate dissipation is 
250 watts. The usual single-sideband voice signal is 
complex and full peak envelope power shown in Typi- 
cal Operating Conditions, may be developed without ex- 
ceeding this plate dissipation. Single-tone testing for 
short periods with greater than 250 watts plate dissi- 
pation is permissible. 


Multiple Operation — To obtain maximum power 
with minimum distortion from tubes operated in multi- 
ple it is desirable to adjust individual screen or grid- 
bias voltages so the peak plate current for each tube is 
equal at the crest of the exciting voltage. Under these 
conditions, individual d-c plate currents will be ap- 
proximately equal for full input signal for class-AB, 
operation. 


Special Application—If it is desired to use the 
4CX250R under conditions widely different from those 
given here, consult the Power Grid Tube Marketing 
Department, Eitel-McCullough, Inc., San Carlos, Cali- 
fornia, or any of our regional offices or representatives. 
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CONNECTIONS 
PIN NO.|; SCREEN GRID 
PIN NO. 2: CATHODE 
PIN NQ 3: HEATER 
PIN NO.4: CATHODE 
PIN NO.5:DO NOT USE FOR 

EXTERNAL CONN, 

PINNO.6:CATHODE— 
PIN NO.7: HEATER 
) PIN NO 8: CATHODE 
CENTER PIN; CONTROL GRID 


NOTES: 
|, DIMENSIONS IN INCHES. 
2. CONTACT. SURFACE (#*) 
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The EIMAC SK-810B is one of the air-system sockets recommended for use 
with the EIMAC 4CX1000A or 4CW2000A tetrodes. A companion SK-806 Air 
Chimney is also available and is recommended for use with the socket when the 
air-cooled 4CX1000A is to be employed. 


When this socket is used, connection is made to each of the tube electrodes 
except the anode, and to one side of the integral screen-grid by-pass capacitor. 
The SK-810B is humidity and salt-spray resistant. 


The SK-810B is an improved version of the SK-810 and directly replaces the 
SK-810 in any equipment. The SK-810B features a stronger, one-piece base and 
improved contact tabs. 


BASE CONNECTIONS 


The SK-810B socket consists of three sets of spring-finger contact tabs for 
each tube electrode (to assure low-inductance contact), a center guide pin to 
facilitate tube installation, and an integral screen by-pass capacitor. The terminals 
are shown on the outline drawing. 


When this socket is mounted on a grounded chassis, the cathode and one 
side of the heater will be automatically grounded. A grounding terminal is pro- 
vided and may be used for positive connection if desired. 


SCREEN GRID BY-PASS CAPACITOR 


This capacitor utilizes Mylar film as a dielectric and is encapsulated in 
silicone resin. Its capacitance is 1500 pF +20 percent and it is rated at 400 de 
working volts. Qne side connects to the three screen-grid tabs on the tube and 
the other side is connected directly to the socket body. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, 
while the mounting base and centering pin are a one-piece, nickel-plated die 
casting. All contacts are formed on a non-ferrous alloy, heat-treated and silver- 
plated. Contact insulating material is high-temperature ceramic. 


INSTALLATION 

The SK-810B Air-System Socket is designed for under-chassis mounting and 
requires a 5-1/16 inch hole through the chassis deck. The socket is held in place 
by the three toe clamps provided. One side of the screen-grid by-pass capacitor 
is automatically grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


SK-810B 


AIR-SYSTEM SOCKET 
GROUNDED 
CATHODE TERMINALS 


SK-806 


AIR CHIMNEY 


SK-810B WITH CHIMNEY 


The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow 
of air to the anode cooling fins with minimum pressure drop and is recommended for use with each 


SK-810B when the air-cooled 4CX1000A is to be socketed. 


SK-810B 
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18 ounces 


3-% ounces 
1-% inches 
6-% inches 
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SK-1300 
SK-1310 
SK-1320 


AIR-SYSTEM 
SOCKETS 


These sockets have been designed for use with the tube 
types listed below. The SK-1300 and the SK-1320 are in- 
tended for mounting on a pressurized chassis or plenum, 
allowing air-cooling of the tube base and terminals. 


BASE CONNECTIONS 


All these sockets are provided with three concentric 
tings of spring contact fingers for making contact to the 
filament and the grid of the coaxial triodes listed below. 

The filament contact fingers are terminated on two bus 
connections to insure good high frequency current distribu- 
tion. Each of these two bus rings is provided with two lugs 
for making external connections. 

The grid spring-finger contacts are terminated on a heavy 
support assembly. The grid contact assembly is insulated 
from the socket mounting cup in the SK-1300; it is grounded 

6D to the cup in the SK-1320, for grounded-grid operation. The 
SK-1310 is a version intended for use with vapor-cooled 
versions of these coaxial triodes and has no grounded con- 
tacts. 


MATERIALS AND FINISHES SK-1320 


The contact fingers are non-ferrous spring alloy, heat-treated for positive spring action and 
silver-plated for good rf conductivity. The main socket body and cup assemblies are made of 
brass and are also silver plated. 


INSTALLATION 


The SK-1300 and SK-1320 are supported by the socket cup on a pressurized compartment or 
chassis. A 7-1/8 inch diameter hole is required in the supporting chassis or plenum and the soc- 
ket is secured by eight #6 machine screws on a 7-3/4 inch pitch circle. The socket cup on both 
these sockets is open so that air may be directed through them for cooling of the tube base term- 
inals. 

The SK-1310, which is designed for use on vapor-cooled versions of these tubes, has no 
mounting/support cup; it is held into place on the base of the tube only by its contact finger as- 
semblies for the grid and filament. 
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SK -1300/SK-1310/SK-1320 


CHIMNEY 


A companion Air-Chimney, the SK-1306, is available for use with the SK-1300 and SK-1320 and 
some of the air-cooled triode types, as listed below. The chimney is mounted above the chassis 
deck and is installed using the same eight mounting screws used for securing the socket to the 
chassis or deck. 

Use of an Air-Chimney allows simplified cooling of the tube; air forced through the socket is 
directed through the chimney and then through the tube’s anode cooling fins. 


SOCKET/CHIMNEY/TUBE TYPE GUIDE 


SOCKET TUBE TYPE NUMBER RECOMMENDED AIR CHIMNEY 


3CW10,000A3 
3CW20,000A1 
3CW20,000A3 
3CW20,000A7 
3CW25,000A3 
3CX5000A3 
3CX10,000A1/8158 


none - water cooled tube 
none - water cooled tube 
none - water cooled tube 
none - water cooled tube 
none - water cooled tube 
special - EIMAC Y-463 
SK-1306 


SK-1300 
and 
SK-1320 


3CX10,000A3/8159 SK-1306 
3CX10,000A7/8160 SK-1306 
3CX15,000A3 SK-1306 
3CX20,000A3 none available 
SK-1310 3CV30,000A1 none - vapor cooled tube 

3CV30,000A3 none- vapor cooled tube 

NET WEIGHTS 

SK=1500; SK= 1510 so KL S20 ee cke sens ete ie aretedes se he: Benen tmemcnen suet s rc hallea eens 2.3 lbs; 1.04 kg 


SK-1300/SK -1310/S K-1320 


1B 
Lc [3700 [3770 | 
TE [7030 [7125 | - - |[i7a56 | 


NOTES 

\__REF DIMS. ARE FOR INFO. ONLY AND 
ARE NOT REQD. FOR INSP PURPOSES. 

2 CONTACT SURFACES. 

3. TOLERANCES ARE NOT CUMLATIVE 


UT] F* 


nial 


a he hl SK-1300 
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GRID GROUNDING STRAP 
8 PLACES 
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SK-1320 


SK-1300/SK -1310/SK -1320 
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ENSIONS ARE IN INCHES. 
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SK-2200 
SK-2210 


AIR SYSTEM 
SOCKET 


The EIMAC SK-2200 and SK-2210 are air-system sockets recom- 
mended for use with the EIMAC 8877/3CX1500A7 triode. Two com- 
panion chimneys are available, either of which will operate with 
either socket. 


With these sockets, connection is made to each tube element 
except the anode. 


No contacts are grounded on the SK-2200, while the SK-2210 has 
the grid contacts grounded to the equipment chassis when installed. 


INSTALLATION SK-2200 


The SK-2200 and SK-2210 are designed for under-chassis mount- 
ing, and require a 314 inch hole through the chassis deck. Each 
socket is held in place by four 6-32 screws. 


AIR CHIMNEYS 


6 Two chimneys are available. The SK-2206 is made of fiber glass 
and is recommended for general purpose use at low and medium 
frequencies. For high frequency applications where losses must be SK-2210 
held to a minimum, the SK-2216 chimney should be used as it is 
made of low-loss teflon. The SK-2206 is held in place with four 
clips (supplied with the chimney). The SK-2216 is held in place 
with four toe clamps (supplied with the chimney). 


NET WEIGHTS 
Pec SOCKetiytyt a serene tema. sic clwr erst ees 4.50z; 128 gm 
Se ISSOCK OC mec gens ken oe Petemtes a cel cien etic se tags 4.0 0z; 113 gm 
ee OOLC MIMIC Vitus dc sVeta eee eres, oc o07s clas feiio's 1.5 02; 42.5 gm 
SK- 
SPs GO TITENE 55 tice Saree Capen eR 2.0 0z;56.7 gm Br 


@® SK-2216 
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SK-2200/SK-2210 


NO. 6-32 X1/4 DEEP 
IN (4) INSULATING POSTS 


[A] 3373] 
[8 | 2953 | 
[¢_| 0.500] 
ior eres) 


GRID CONTACTS 
(4) PLACES NOTES: 


i_REF DIMENSIONS ARE FOR INFO. 
DES ONLY BARE NOT RED FOR 
WSPECTION PURPOSES = 
@ (6) 2. CONNECTIONS: 
— |-HEATER 

NO. 8-32 X 1/4 LONG SCREW 2-CATHODE 
(4) PLACES 3-CATHODE 

4-CATHODE 

5-HEATER 

6-CATHODE 

7-CATHODE 
3.GRID CONTACTS INSULATED 


FROM GROUND & OTHER 
ELEMENTS 


eee eran area 


[mn | max [rer |[ wen] 
pate 
[B | 2953] 2963 75,01 
TUBE STOP SURFACE [c¢ [0.474] 0553 | - - |{ 12047 i405] - - | 


NO.6-32 x 3/8 LONG 
(4) PLACES 


|_REF DIMENSIONS ARE FOR INFO. 
ORECTION PURPOSES 
1 RPOS! 
2. CONNECTIONS: 
|-HEATER 
2-CATHODE 
3-CATHODE 
4-CATHODE 
5-HEATER 
6-CATHODE 
7-CATHODE 
3.GRID CONTACTS GROUNDED 
TO MOUNTING PLATE, 


SK-2200 Socket 


3-1/4 _ DIA. HOLE THRU 


5/32_DIA THRU: 
(4) HOLES 


Typical 
Chassis 
Cut out 


2-H1/32 


TUBE STOP SURFACE 


[_ max. | rer | 


SK-2210 Socket 


2-31/324 


CHASSIS _CUT OUT To10s | 0.145 
FOR MOUNTING & REQUIRED COOLING aot 
0.146 


AIR FLOW. 0.192 361 371 


NOTES 


MOUNTING DETAIL 


| REF DIMENSIONS ARE FOR I 


ONLY & ARE_NOT HEGUAE CER 
cri UI y 


2. MATERIALS: 
a CHIMNEY: 
TEFLON TFE 
b. TOE CLAMP 


CHIMNEY CLIP 
P/N 115846 


(4 FURNISHED) 


MAX. 


oat | rer] 
8095] 83.34] - - | 


[8 _| 3374 [3445] - | 8750] - - | 
[343] 

[Do [ 1210 

GRR 


| REF DIMENSIONS ARE FOR INFO. 
RePECTION PURPOSES 
cri POSES. 
2. MATERIAL 
a, CHIMNEY: POLYESTER 
PREMIX COMPOUND. FIBER- 
GLASS PER MIL-Y-I140, 
RESIN PER MIL-R-7575. 
MAX OPERATING TEMP 
125°C 
CHIMNEY CLIP: BERYL- 
LIUM COPPER, HEAT 
TREATED & CADMIUM 
PLATED. 


o 


MOUNTING DETAIL 


SK-2206 Chimney 


BRASS - SILVER PLATED 


TOE CLAMP DETAIL 


(4) SUPPLIED 
P/N 88990) 


SK-2216 Chimney 
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EIMAC to JEDEC EIMAC /JEDEC POWER GRID TUBE 


Eimac No. JEDEC No. E1mac No. JEDEC No. Eimac No. JEDEC No. ¢ 
KY .2 0 Acie ete shee eta: ---- 4GV 15008 sareeacucee sts <--- SOO ise eke a erence 8020 
XO 1 Are re ee ete AGW SOQOOAS «4 ste atat es 2--- AOOTH ie ee ete eee 100TH 
OHI G eee acme tar en eaten ---- ACV 20, VUGA baer an eis “--- 0G TUG eine etet cect 100TL 
DOO Rien eats cate res ete ---- AS V5 OU Ame tce tat eu ss -<-- [bya ipa eee aan S 152TH 
ZrO A ets rr ess ---- ACV50.000E es. ow winks <“<-- 1527: ee beaten 15273 
2-150 aes es ---- 4CV50,000J .......- sin eo 175AG Ae eee ---- 
0-40 AR en ee Pe ---- 4CV75,000A ......-. Boe WTA Oe eee ---- 
DAKO Ate Tee te a= 4CV 100 000C8. .. 9.1. 8351 T77WA Wee ater c eeeer eee -o-- 
BaD Ate ota ot aseks ---- AV 200 GOO AW. 1-6 .t- te ---- Q50R cesccteretanec st meters ---- 
PG fl gcne, Se ee eg 2C39A ACV250,000V | ayeene ---- 250 TH ee tec ecreten esas 250TH 
DCSS WA eee ta ve eas 2C39WA ACWSOUB sae ---- 250 Tie ae dcecnan veer 250TL 
OA DOUA Mere ha totes hota ---- 4CW80Q0E fF... es ee ---- Pee Ms Beery ep AMO OC 253 
OOF. oy ace eee ctu yens ---- ACW2OQOGA es. 3 as eas 8244 QD4W Ue cs +. Tokeh ok enene ---- 
SOCAP Peete rere ee cteis 3024 4CW10;000A. 2258... 8661 264 Meee casket onenamensnene 8576 
DUCA Scares tal stencictns > 592 ACW25,000AG st ce-ee. ---- 21D Oo Ae tienen aretene ---- 
cS eAOO 2 earche ec ie res 67s 8163 4CW50,000E.. 2 eae ---- DBA ee eaecae ent ck oneme “--- 
“D002 cet ree rel tee ---- A4CW100 CO0D Se. «3. ---- COUR or tratee ce vate en smiaes -°-- 
EeShiOnG eaves retaitels ones 4CW100,000E vam ae ae ae a Ett pn ch i pat ye 
ACRE RO 4 0.000 Ana = SOA TH ores a raee mie 
SCOPXIO0AS@ a. s.) 7815R seared Dia: aah eh a 304 Tis eter eee 304TL 
3CV30,000A1 ...... -<-- 4CX125C . Bee Rp ed A Tee Pe ary Oto - e's 
SCV20,000A3E 2 ---- 4CM1255. eee cep 450 THe cia eee 450TH 
3CV30,000H3 ...... ---- ACX 250 fa. sah eee 7903 ASOT LN wee 450TL 
SGWSOU00 ATE 8240 4CX250F , ; ; i ; , oa j 7204 5I5Ats oS fies con eee eens 575A 
SCW5000 Asana ne eee 8242 ACX250FG..... : ’ _ 8621 Weta cacgamogon at 673 
3CW5000F1........ 8241 4CX250K eee 8245 TOOT eee 750TL 
SCWHO00F SY ae. 2 8243 ACXOSOM Ee ee 3246 B96 pater Cee 826 
SCWS000HS =... 4. : o-c- ACKISOR I eee 7580W B69B nc. echo ome eee 869B 
SCW10 O0UA3 eee & ---- STOW. Hick Le eee 8167 BOOB/ Later eee ee 869B/L 
3CW10,000H3 ...... ---- 4CX300Y ......... 8561 1000 Tig. hee ee 1000T 
3CW20,000A1 ...... ---- ACSOSUAUL ee ee 8321 15007 Pa eee ee 1500T 
3CW20,000A3 ...... ---- Pe = 8322 20001 en eee 2000T 
3CW20,000A7 ...... lee ABS G0OR ie spr SBGT Alice 5867A Qj 
BCW20,000H3 au... ---- ACNG00 Eee ee or 6155 bree eee 6155 
3CW25,000A3 .....: ---- ACXG00T hsv. sete cteeere 8809 GV56. Fees rete cuseenies 6156 
3CW30,000H3 ...... ---- ACK 1000 AS eee 8168 6549 Par en 6549 
3CW40,000H3 ...... ---- AGM IO00ISE. at aaa 8352 6560 Bett. eee ee avat eo om ane 6569 
3CW100,000H3...... ---- AGXI500A Sy. Bee. ---- B5G0 ges ea a Reece 6580 
SOMADOAD Tos nie en 7 289 ACK1500B ta eee 8660 SEOGAR.L ee es 6696A 
BCXIO0ES Sete... 8250 ACKSOOUAU sce 8169 GEOT AUN et on 6697A 
SEXADOAT Oe nn 8873 ACXSO00A%.5 4 oa. ee 3170 G7TTS i tae pe 6775 
ATAOOGAT, So re 8283 AGX5000J3 e4c ek ae — GOG4A gee arn a oe 6884 
SO KOGA Gims oe sre aan 8161 ACX5000R St eee 8170W GEDA Ra yesauet cyetetare can 6894 
BGK OUU aa anitece sous 8251 4GX10 000Di0 8171 G133! be ecR ee sacitk eae 6895 
BOMCOUCH GS ae .hershe ans ---- 4CX15:000AS 4) ee 8281 LOVWAM peers cet otek cree cee 7211 
SCXS000A Tie aon 8238 ACX15,0003°.. 20). ae TAS Tansee See ene 7457 
DO KOUUOA fie er vasca tats in ibe ACXG5 OO0CL ee 8349 CASO Citar e taal etches te csis 7480 
SOXGOOOR Merce ste ors 8239 ADD{ A ses ean ee AD21A Cet ge ORG Pers Pee: 7527 
SGXS000R(m eeu. '- rs 8162 4PR60R eee 8252 TBOO Ets ee er etenak sue: 7609 
3CXSOO0A3 ....... rage 4PRE0C Se ee 8252W TGQB cate ee aterede 7698 
3CXS5O000H3 ....... Piet ADGA} fee 8187 781SAL Ee 7815AL 
3CX10,000A1 ...... 8158 APRIS5SA 2 eater, 8247 TBISRAIS Ae 7815RAL 
3CX10,000A3 ...... 8159 4PR250GH a ae 8248 71043 ee ee 7843 
BOM 10 OOQAT - 02.45. - 8160 4PRAO0A Se sce eee 8188 1B ice 2s whebatetacnuee 7855 
30X10 0OOHS ©. 2.4%. ---- APRIOQOA Tie ene 8189 TESS. GE he, «select ene 7855K 
BOX 15.000A3 2.4.0.5 ane ---- 4PR1000B 2% «es ---- (B55KAU ais aietenapeies 7855KAL 
Bt 15 OUUAL. 7; eee ---- 4WS0068 SF. 0iet cctaeel oe 8249 SOF OA erence levees ceeeere 8072 
30X%15,000H3-. <:. ---- AW20 000A caer eres 8173 B21 Vics tacecere at eees 8121 
BG x20 OOOA3S 4... een aoe AX 1 SOA Mine enn asttccsaciete 7034 BAQ 2 cto cste cane aeere 8122 
3GX20,000H3 ... 25 ---- yg fo et ee Ap ae 7035 BOO5A ices ce ale heieteters 8295A 
MEGA Monet sceiin wi vac tae 8165 4X150G .....-2--2- 8172 BAOS 7 ein) soc avetacs telaue 8403 
BOLO OP Hs cates s dale en diese 4D21 BXSOOA foetal cs ae eewccee ---- 8432) Nia scaietr es rarla 8432 
BOP IOAS ic aowker ers, ane 5D22 6912568 oe ee eae 4E27A B5S9 ah te AG Ree 8533 
BQO Pier tes Soke ska se Poe S-BOQK sociale one sae ---- BERGA WS osr core 8560A 
MONSOA Lia aise aletais inion oo-- BOYARDO Ae tik ey ~2o- OT AS terete winleeete ts 8745 
MeTOOGA, oie uieteea swiss 8166 SU AOU AY cus cen deees -o-- 8756". cicieee k Gclattiets 8755 
ACN Pic. sinters clarks ---- CC218 re ee eee 6C21 BIS5AC ste aece awe eeu 8755A @ 
AGPX250K scare ocatees 8590 OS Tithe avetere es ieeatetets are 25T Veco) Aero tick Uncice oo. a © 8756 
Bee she cictitate ---- OG Tete) cdcterk Gots tat ceeee 35T BT 5T oavatetaos tee - 8757 
BOS CAUPIA betesetcicee ---- ELC he ee 35TG BEAT as alae eiakatete tate 8847 
peer tte Bee egamarnpaee tee ---- “8-3 |e Re Ser = 75TH BB92 ok fet coatctiorel eke verte 8892 


INUMBER CROSS-REFERENCE LIST JEDEC to EIMAC 


® JEDEC No. Eimac No. JEDEC No. Eimac No. JEDEC No. Eimac No. 
02) 2C39A 6805s pe ee or 6895 BOSOs ern 3CX3000F 1 
WN roe isu 2C39WA ZOS4 Me A ee 4X150A S240 3CW5000A1 
3) ae 4-125A TOS5 Meee ens Cee 4X150D Goatees 3CW5000F1 
SA 4D21A F083 et ae eae ee 4CX250B CEYEDS & wees A 3CW5000A3 
i i 5-125B TEAl | Men iae eines 4CX250F Eee) aga ae 3CW5000F3 
ES a 4-250A Toe ee a Old B244 ee a a 4CW2000A 
re 6C21 VieOO carats | teu bene bese zeus 3CX100A5 Bd Cy Canale eee 4CX250K 
7 25T RAST t Re coe kaas ses kot 7457 BO4Gee inns 4CX250M 
Pete ke 35T (ROO ee irene spe ees 7480 BOAT 4PR125A 
ee 35TG 1827 wee ee eee eee 7527 SOAR een 4PR250C 
7 i 75TH POCO amen 4: «ty neg smae 4CX250R Spry aan pee 4W300B 
Pore... 75TL COUT > Sig piesa wages 7609 V1 3CX100F5 
Le 100TH 1698 wee eee eae 7698 BOR ene 3CX2500F3 
On a. 100TL TBS we eee eee eee 3CPN10A5 SObO Mee 4PR60B 
og), 152TH Tash Ray, | ets 7 ee aan 7815AL 8250W....... 4PR60C 
ot a ee 152TL (815 Rie tna ek 3CPX100A5 Gog tee eee 4CX15,000A 
lib {he 250TH LOA RAL eee sks eee 7815RAL GoRsee coe 3CX1000A7 
250TL 3 Ye 250TL 7843 snieulemeitemis Lele 6 lel ous 7843 8295A ed ia Ret ee 8295A 
See 253 1 O55 sami 52S cease 7855 BSot ee oe 4CX350A 
PT ee sass se 304TH h-) Se 7855K CRED). 1m cfm eee 4CX350F 
oy) 304TL TB8SSKAL ...- + ee ee 7855KAL B34 wenn nc, 4CX35,000C 
Ty 450TH 8020... 1... 2 eee 100R 8351e oe ee 4CV100,000C 
a 450TL BO72 «eee ee ee 8072 BI52 ee 4CX1000K 
4) 575A 8121... ee ee ee eee 8121 BAIS ae ee 8432 

S OS! 5 a rr 3-200A3 122 ss ois oe oe 8122 8438 ter he ere 4-400A 
M2 3s 673 BISB ww. ee ee eee 3CX10,000A1 g533......... 8533 
02 i ee 750TL B1S9 6... eee ee eee 3CX10,000A3_  g5gE0A....... 8560A 
nol. yer 826 8160... eee eee 3CX10,000A7—s ag561 .... 4CX300Y 
op eee Saye R161 Brewis toes 3CX2500A3 as7aie ee 264 
Ponisi rw. , 869B/L 8162... .. eee eee, 3CX3000F7 BSO0 sos Ager ee 4CPX250K 
ith? ne 1000T 8163 ....-. +e eee, 3-400.2 S621 ae 4CX250FG 
A 1500T 8164... -- ee eee 3-1000Z BEBD Manse ae 4CX1500B 
=p come ae . 2000T 8165.6... ee eee 4-65A BEG Leese aks 4CW10,000A 
SH Awe che 5867A 8166.1... eee eee 4-1000A B745ue te ne 8745 
EELS: ee ea 6155 8167 «2... eee eee 4CX300A BT BR Reo ac cake 8755 
BISOPer ett s., 6156 8168 .... 2... eee, 4CX1000A BTSSAT St oe 8755A 
SS A rn 6549 S160M aye eat ree 4CX3000A R756 ie eh 8756 
Te) Goa 6569 Sta ae 4CX5000A ST Sia sna, 8757 
72) 6580 BI7OW A ee ee 4CX5000R B09. ook 4CX600J 
‘eETGEN a, Oe ea 6696A BIZ tere es eee 4CX10,000D SY laps 8847 
Ji ee 6697A Eek ie ees See 4X150G R873 ee 3CX400A7 
SHIN. 7a ee 6775 Gi7A eee eee 4W20,000A BGI ths 8892 
RBAte nt 6884 R1BT ee ee mpee 4PR65A 8893 ........ 8893 
SO Oe ee ee 6894 B1SB ccc et ae 4PR400A 

BBQs ieee Ue ee 4PR1000A 
S2dR wey Fy ae eta 3CX3000A1 
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EIMAC to JEDEC EIMAC/JEDEC CROSS-REFERENCE LIST JEDEC to EIMAC 


EIMAC No. _—sJEDEC No. EIMAC No. JEDEC No. EIMAC No. JEDEC No. EIMAC No. JEDEC No. JEDEC No. EIMAC No. JEDEC No. EIMAC No. JEDEC No. EIMAC No. 
KVSIA eee. 2% ---- 3CX15,000A3...... ---- ACXS00A Genie 8169 ASOT Use scien 450TL OCSOAS: ie eater 2039A 7204 Deane iene 4CX250F 8246" ce. eee 4CX250M 
EES arenas oo. 8a. x1 8 es 3CX15,000A7...... <<-= 4CXS5SOO0A........ 8170 STO Auer eeisteker tal ene 575A OCIOWA eee eee 2C39WA 7014 pe ee 7211 B247ee eve ouenens 4PR125A 
PATI Perec wu a 0 hs =sS5 3CX15,000H3...... a 4CX5000) Sica = 8909 GY a ad coo camino 673 3C04 Ae te Se 3C24 TORS eee 3CX100A5 8248 2. ese cle = 4PR250C 
ans? iG ee eee ---- SGXS0000AS... <6 ---- ACXSQ00R Se sarcian 8170W 750 Tere 750TL 4021 4-125A 7457 7457 8249 so osencee 4W300B 
BRIA ee eo ---- 3CX20,000H3...... ---- 4CX10,000D....... 8171 eat oeteera ac ucimel ci 826 Ap ee 4D21A SP Bi a oe, B50 vial ee 3CX100F5 
SARNY eet CS es ---- OSA AO Re cue 8165 ACX10,0000 te oe ---- S69B eA ee BEB me RS See re en Se 8254 3CX2500F3 
i eae aos <7 ne eee 4021 4CX15,000A....... 8281 BORIC ea ee 869B/L AEQTA .. 0 see eee 5-125 7527 «+++ eee TOST SY ©, ae Weer Coe hee ae 

So pout a Se eae 5D22 4CX15,000J....... 8910 LOOT ere cake 1000T 5D22....-+.--- 4-250A TEBOW Saree sree 40 X250R O252. sine vier aie sive! 
OMOOA On ese < -s=- 4-A00A. eo ren 8438 ACXG5000GHe ane = 8349 1500 Toc ee 1500T 6C21.........-- 6C21 TAS) teen ciecae 7609 8252W ......- 4PR60C 
BOSSA re etic Ss « 2C39A 4-S00At EE Gece ---- ADZIAC RARE. 4D21A DOOOTS yn eee 2000T FLMn woos tices 25T 7608 free cna 7698 8281 .....--- 4CX15,000A 
BAA. oss. 2C3QWA A WOOOR hic sae 5 8166 APOE. Oe cea ay 8252 BOOTARTCN au ome 5867A See 35T TBIO Te: teens 3CPN10A5 8283 ......-. 3CX1000A7 
BIODOAS «6.500605 as ---- 4CNISA,. cank Soe ---- APREOG fea ate 8252W 6155 tet eee 6155 le Chaychaetentiae cite 35TG 7B1SAL .....- 7815AL BROSAee aetna 8295A 
BYONOORS. 5.< oo =<: ---- ACPXO50K. 5 oes 8590 APRESA Geen oe 8187 CHEG RSI han a oneeacne 6156 75lHice oe 75TH TRASH anes 3CPX100A5 BI21 a eee 4CX350A 
a ite tots Se 3024 ACSOSOH are oc Seas ---- A4PR1I25A ......-- 8247 B54 ene 6549 FET Ce 75TL 7815RAL ..... 7815RAL Bao ee ee 4CX350F 
SODAS ee ee 592 4CS250HA........ ---- APR250CMs cee ee 8248 B59 Arn oe 6569 1TH ee ee 400TH vga) i ee sau B59 he te! 4CX35,000C 
ee Ae eee 8163 ACSZO0R ic gs ei wrece ---- 42PR400A - no Se ares 8188 G5O0 Pa waerchete tals 6580 100TL oe ee eee {00TL 7855 7855 8351: en ee 4CV 100,000C 
S00 fs ales s == 4CV1500B........ ---- 4PR1000A........ 8189 BE96A™ Seamer cre: 6696A 150TH . i PES pont Aen Cre Cae nasa ee 40X1000K 
SO ere hn cc 8164 4CV8000A........ ---- 4PR1000B........ ---- C6O7TAS ene 6697A me hes en ae B55K ...---- ee aos 
3CPNI0A5 ....... 7815 4CV20,000A ...... ---- AW300B occ sce cas 8249 C775 e ee ee eee ee ce © Sn Th Were es 7855KAL ..... 7855KAL i (ittti‘é‘CSétésésé*é*‘«CAZ:CWw Cw ee 

3CPX100A5 ...... 7815R 4CV35,000A ...... ---- 4W20,000A........ 8173 BSibaw ee eae 6816 250TH ....--+--- 250TH 80001 ee 400R 8492 a. cartons 8432 
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The EIMAC SK-760 and SK-770 Air-System Sockets are recommended for 
use with those tubes listed at the bottom of the page or other tube types 
having this special breech-block base. These sockets incorporate a built- 
in integral chimney. When these sockets are used, connection is made to 
each of the tube electrodes except the anode. The screen contacts on the 
SK-760 are not connected to the metal mounting plate, while the screen 
contacts on the SK-770 are connected to the metal mounting plate. The 
SK-760 has no grounded contacts. The SK-760 and SK-770 are humidity and 
salt spray resistant. 


BASE CONNECTIONS 


The SK-760 and SK-770 Air-System Sockets consist of five sets of ring contacts. They are 
(from top to bottom): 1)-screen-grid, 2)-control-grid, 3)-cathode, 4)-heater, 5)-heater. Each set of 
Contacts consist of six separate contact tabs. The tube elements are connected to their external 
Circuits by two diametrically opposed solder terminals. 


MATERIALS AND FINISHES 


The mounting plates of these sockets are fabricated of nickel-plated brass. Contact rings and 
tabs are made of beryllium copper, per QQ-C-533, heat-treated after forming, then silver-plated. 
The rivets and washers are of brass, silver and nickel-plated respectively. All silver-plating is 
in accordance with QQ-S-365 and nickel-plating per QQ-N-290. The ten contact terminals are 
Solder-dipped to insure firm, dependable solder contact. The insulating wafers and the stop yoke 
of the sockets are molded of a flameproof diallyl meta-phthalate per MIL-P-19833. 


INSTALLATION 


The SK-760 and SK-770 Air-System Sockets were designed for under-chassis mounting and re- 
quire a 1.593 inches diameter hole through the chassis deck. Four screw holes are provided for 
fastening as shown on the outline drawing. 


The SK-760 and SK-770 Air-System Sockets are recommended for use with the following tube types: 


4CN15A 4CX300A 4CX300Y 
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operated at frequencies up to 500 megacycles. 

The all-ceramic-and-metal construction and the internally-unitized electrode struc- 
ture combine to make the 4CX300A especially durable and free from mechanically- 
induced noise under conditions of severe acceleration caused by shock or vibration. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Oxide-Coated, Unipotential 


Heating Time - - 


Cathode-to-Heater Potential 
Heater: Voltage (See ‘Application'’) 


Current (Er =6.0 volts) 


Amplification Factor (Grid to Screen) 


Transconductance (l,=200 ma.) 


Direct Interelectrode Capacitances, Grounded 


Input - - 
Output - - - 
Feedback - - 


Direct Interelectrode Capacitances, Grounded Grid 


Input - . - 
Output - - - 
Feedback - - 


Frequency for Maximum Ratings 


MECHANICAL 


Base “ = = . = 
Recommended Socket y ‘ 
Operating Position - : : 


Maximum Operating Temperatures: 


Ceramic-to-Metal Seals 
Anode Core - - 
Cooling - - - - - 
Maximum Over-All Dimensions: 
Height - - . 
Diameter - - - 
Net Weight - . : . 
Shipping Weight (Approximate) 


RADIO-FREQUENCY POWER 
OR OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down conditions) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - 
D-C SCREEN VOLTAGE - é > 
D-C GRID VOLTAGE” - : ; 
D-C PLATE CURRENT - : - 
PLATE DISSIPATION : . - 
SCREEN DISSIPATION - : = 
GRID DISSIPATION . : r 


AMPLIFIER 


2000 MAX. 


300 MAX. 


—250 MAX. 


250 MAX. 
300 MAX. 
12 MAX. 

2 MAX. 


(Effective 1-1-63) Copyright 1963 by Eitel-McCullough, Inc. 


Cathode: 


The Eimac 4CX300A is a compact integral-finned external-anode power tetrode 
having a maximum plate-dissipation rating of 300 watts. 


and Screen: 


VOLTS 
VOLTS 
VOLTS 
MA 
WATTS 
WATTS 
WATTS 


The 4CX300A may be 


Min. Nom. Max. 


30 60 seconds 

- - +150 volts 

- 6.0 volts 

Zee 3.2 amperes 
4.0 5.6 

12,000 umhos 

25 33 uuf 

3.5 4.5 uuf 

- - 0.06 uuf 


TYPICAL OPERATION 


D-C Plate Voltage - 500 1000 
D-C Screen Voltage - 250 250 
D-C Grid Voltage - - —90 —90 
D-C Plate Current - - 250 250 
D-C Screen Current* - 45 38 
D-C Grid Current* - 35 31 
Peak R-F Grid Voltage* 114 «114 
Driving Power* - - 4.0:053:5 
Plate Input Power - - 125 250 
Plate Output Power - 70 ©1190 


Heater Voltage - 


*Approximate values. 


**Measured values for a typical cavity amplifier circuit at 500 Mc. 


***Eor operation below 250Mc. only. 


816/ 
ACX300A 


CERAMIC 


POWER TETRODE 


Special, breechblock terminal surfaces 


Eimac SK-700 Series 


- ~ - - Any 

= = S = 250c8G 

= e . 25008 

2 bE: - Forced Air 

J 4 - 2.5 inches 
- - - 1.65 inches 
- - - 4 ounces 
- - - 1 pound 
1500 2000 2500*** 2000 volts 
250 250 250 250 ~=—voits 
—90 —90 —90 —90 volts 

250 250 250 250 ma 

21 19 16 10** ma 

28 26 25 25** ma 
LIZR i227 ei — volts 
3:2ue eco. — watts 
375 500 625 500 =watts 
280 390 500 225** watts 
5.5 volts 


b Indicates change from sheet dated 11-10-59 
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AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
D-C Plate Voltage - : 2 - 1000 1500 2000 2500 = volts 
MODULATOR D-C Screen Voltage - - - - 350 350 350 350 volts 
D-C Grid Voltage! - - —55 —55 —55 —55 volts 
Class-AB, Zero-Signal D-C Plate Current - 200 200 200 200 ma 
MAXIMUM RATINGS (Per tube) Max-Signal D-C Plate Current - 500 500 500 500 ma 
D-C PLATE VOLTAGE 2500 MAX. VOLTS Max-Signal D-C Screen Current - 20 16 10 8 ma 
¥ in a . . y Effective Load, Plate to Plate - 3500 6200 9500 11,600 ohms 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS Peak A-F Grid Input voltage 
D-C PLATE CURRENT - - - - 250 MAX. MA teen tube FE ae ee 
Driving Power” - - 9 0 0 0 watts 
PLATE DISSIPATION = = = 5 300 MAX. WATTS Max-Signal Plate Output paws - 240 430 600 800 watts 
SCREEN DISSIPATION’ - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - : = = 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
4 as D-C Plate Voltage - - = - 1000 1500 2000 2500 volts 
Class-AB, (Carrier conditions) D-C Screen Voltage - - - - 350 350 350 350 volts 
MAXIMUM RATINGS D-C Grid Voltage! - - - —§5 —55 —55 —55_ volts 
D-C PLATE VOLTAGE - = 2 - 2500 MAX. VOLTS Zero-Signal D-C Plate Current - 100 100 100 100 ma 
D-C Plate Current - - - - 150 150 150 150 ma 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS Bhs osu Caran a8 Vaeeats s — ati a ee 
D-C PLATE CURRENT - - - - 250 MAX. MA Peak R-F Grid Voltage* - - - 25 25 25 25 volts 
PLATE DISSIPATION - - - - 300 MAX. WATTS Plate Output Power - - - - 30 50 65 85 watts 
SCREEN DISSIPATION - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
TYPICAL OPERATION (Peak-envelope conditions except where noted) 
D-C Plate Voltage - - Z - 1000 1500 2000 2500 volts 
D-C Screen Voltage - - - - 350 350 350 350s volts 
RADIO-FREQUENCY LINEAR AMPLIFIER D-C Grid Voltage! - = = - 85 8585 55. volts 
Zero-Signal D-C Plate Cian - 100 100 100 100 ma 
Class-AB, (Single-Sideband Suppressed-Carrier Operation) Peak R-F Grid Voltage* - - - 50 50 50 50 volts 
MAXIMUM RATINGS D-C Plate Current - : - . 250 250 250 250 ma 
D-C PLATE VOLTAGE - - - ~- 2500 MAX. VOLTS ate pete dy ie aie ae mn ines 
ate Inpu ower - - - - watts 
D-C SCREEN VOLTAGE- - - - 400 MAX. VOLTS Plate Output Power - - 120-215-300 400._—swatts 
D-C PLATE CURRENT .- = = - 250 MAX. MA Two-Tone Average D-C Plate Cunekt 190 190 190 190 ma 
PLATE DISSIPATION z 3 2 : 300 MAX. WATTS Two-Tone Average D-C Screen Current* 2 —| —2 —2 ma 
SCREEN DISSIPATION. - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


PLATE-MODULATED RADIO-FREQUENCY 


AMPLIFIER TYPICAL OPERATION 
Class-C Telephony (Carrier conditions) D-C Plate Voltage - - - - - = 500 1000 1500 volts 
MAXIMUM RATINGS D-C Screen Voltage - - - - . - 250 250 250 volts 
D-C Grid Voltage - - - - - —100 —100 —100 volts 
D-C PLATE VOLTAGE - - - - 1500 MAX. VOLTS Dice Fiske Gitvek: oc. ees a ee 200 Sant 
D-C SCREEN VOLTAGE - - - - 300 MAX. VOLTS DCuscresnuCurrents ay fen ae ais 2 20\ma 
D-C GRID VOLTAGE - . - - —250 MAX. VOLTS D-C Grid Current* - - - - - 15 14 14 ma 
D-C PLATE CURRENT - _ is ~ 200 MAX. MA Peak R-F Grid Input Voltage* - =i) Mau 118 117 117 volts 
Driving Power* - - - - : - =e US NEF 1.7 watts 
PLATE DISSIPATION - - - - 200 MAX. WATTS Plated inpurt Power” eee eS ties 200 Sea ine 
SCREEN DISSIPATION - - - - 12 MAX. WATTS Plate Output Power - - = - at ae £0 145 235 watts 
GRID DISSIPATION - - - - 2 MAX. WATTS *Approximate values. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by 
direct tests. The driving power and output power shown are substantially correct at frequencies below 175 Mc. Allowance 
must be made for grid and plate circuit losses. At frequencies above 175 Mc. additional allowance must be made for high- 
frequency effects within the tube itself. Adjustment of the r-f grid drive to obtain the specified plate current at the speci- 
fied grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will be little variation in output 


power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen 
currents which result when the desired plate current is obtained are incidental and vary from tube to tube. These current varia- 
tions cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct r-f driving voltage is applied. 


hs Indicates change from sheet dated 11-10-59 


bath 4CX300A — 


APPLICATION 


MECHANICAL 


Mounting—The 4CX300A may be operated in any 
position. Recommended sockets for the 4CX300A are 
the Eimac Air-System Sockets type SK-700 (un- 
grounded cathode) or type SK-710 (cathode and one 
heater contact grounded). Both sockets provide con- 
nections to all electrodes except the anode and each 
incorporates a screen by-pass capacitor of approxi- 
mately 1100 uuf. The SK-606 chimney is recommend- 
ed for use with the SK-700 and SK-710 sockets. 


Other sockets suitable for use with the 4CX300A 
include the SK-740, SK-760, and SK-770. These 
sockets do not incorporate screen by-pass capacitors. 
The SK-760 and SK-770 incorporate integral air 
chimneys. Screen contacts are connected to the mount- 
ing flange in the SK-770 and are, therefore, grounded 
when the socket is installed in the usual manner. 


Cooling—The maximum rated ceramic-to-metal seal 
temperature for the 4CX300A is 250°C. Adequate 
forced-air cooling must be provided to assure that this 
maximum temperature rating is not exceeded. Air- 
flow requirements to maintain seal temperatures at 
200°C in 50°C ambient air are tabulated below. 


SEA LEVEL 10,000 FEET 


Plate Pressure 
Dissipation Drop (Inches 
(Watts) of Water) 


Pressure 
Drop (Inches 
of Water) 


Air Flow 
(CFM) 


Air Flow 
(CFM) 


A new, more efficient cooling fin design is incor- 
porated in the 4CX300A which results in lower air- 
flow requirements. This is reflected in the table above 
(which assumes the use of an Eimac SK-700 or SK-710 
socket and SK-606 chimney). 


At high altitudes and high ambient temperatures 
the flow rate must be increased to obtain equivalent 
cooling. The flow rate and corresponding pressure 
differential must be determined individually in such 
cases, using the maximum rated temperature as the 
criterion for satisfactory cooling. 


Cooling effectiveness should also be determined on 
an individual basis if the 4CX300A is operated im- 
mersed in an insulating fluid such as silicone oil, again 
using the maximum rated temperature as the criterion. 


Impact and Vibration—The 4CX300A is designed to 
operate under impact or vibration capable of disabling 
a conventional tube of similar power capabilities. Im- 
pact forces up to 50g with 11-millisecond duration, 
or vibratory accelerations up to 20g at frequencies 
from 20 to 2000 cycles per second, will not destroy a 
normal 4CX300A unless unduly prolonged. 


It is not suggested that the 4CX300A be subjected 
to abusive treatment unnecessarily, but in applications 
where operation under severe environmental conditions 
is unavoidable the 4CX300A will provide more reliable 
service than will conventional tubes. 


» Indicates change from sheet dated 11-10-59 


ELECTRICAL 
Heater Operation—The rated heater voltage for the 
4CX300A is 6.0 volts. At frequencies higher than 300 
megacycles the heater voltage should be reduced ac- 
cording to the following schedule: 


Frequency (Mc.) Heater Voltage (Volts) 


Up to 300 6.00 
300 to 400 5.75 
400 to 500 5.50 


The heater voltage must be maintained within 
+ 5% of the selected operating voltage if variations 
in circuit performance are to be minimized and best 
tube life obtained. 

Cathode Operation—The 4CX300A employs a cylin- 
drical indirectly-heated oxide-coated unipotential cath- 
ode. The minimum warm-up time is 30 seconds when 
rated heater voltage is applied. 

Grid Operation—The 4CX300A control grid has a 
maximum dissipation rating of 2.0 watts, and precau- 
tions should be observed to avoid exceeding this rating. 
The grid bias and driving power should be kept near 
the values shown in the Typical Operation sections of 
the data sheet whenever possible. 

At frequencies higher than 300 Mc., the driving 
power required by the circuits associated with the tube 
begins to increase, until at 500 Mc., as much as 30 
watts of driving power may be required. The power 
dissipated by the control grid increases only slightly, 
however, in spite of the greatly increased driving 
power required by the circuit. Satisfactory 500-mega- 
cycle operation of the 4CX300A in a stable, “straight- 
through” amplifier is indicated by grid-current values 
below approximately 25 milliamperes. 


In class-A and class-AB, amplifiers, where no grid 

current flows, the grid bias voltage may be applied 
through a resistor. The maximum permissible series 
resistance per tube is 100,000 ohms. 
Screen Operation—The maximum rated screen dis- 
sipation for the 4CX300A is 12 watts. The maximum 
rated d-c screen supply voltage is 300 volts when the 
tube is operated in class-C amplifier or oscillator serv- 
ice, and 400 volts when the tube is operated in class- 
AB or class-B amplifier service. 

Under certain operating conditions the screen cur- 
rent of a tetrode may reverse. This makes it dangerous 
to rely on a screen-dropping resistor or a series regu- 
lator to supply the screen voltage unless a bleeder or 
regulator tube is connected from screen to cathode. 
This bleeder should draw at least 15 milliamperes for 
each tube connected to the screen supply. 

The power input to the screen can be calculated 
from the voltage and current whenever the screen-to- 
cathode potential does not vary. Screen modulation or 
cathode driving of tetrode amplifiers can lead to errors 
in measurement of screen input when the effective volt- 
age and current exceed the indicated d-c values. When 
there is reason to suspect that the screen input exceeds 
the indicated power, it is advisable to maintain the in- 
dicated screen power input below approximately 75% 
of the rated screen dissipation. 

A screen by-pass capacitor of approximately 1100 
uuf is incorporated in the body of the Eimac SK-700 
and SK-710 Air-System Sockets and is adequate for 


normal amplifier operation at high and _ ultra-high 
radio frequencies. Operation at low radio frequencies 
or audio frequencies may require that additional ca- 
pacitance be connected externally. In the latter case, 
the screen by-pass capacitance within the socket helps 
to eliminate the high-frequency parasitic oscillations 
occasionally encountered in tetrode amplifiers. 


The self-neutralizing frequency of the 4CX300A is 
above the useful high-frequency limit for the tube 
when either of the sockets with integral screen by-pass 
capacitors is used. 


Plate Operation—The 4CX300A has a finned ex- 
ternal anode for forced-air cooling. Connection to the 
anode may be made at the top cap or cylindrical cooler 
shell. The latter is usually used when the tube is in- 
stalled in coaxial lines or cavities. 


The absolute maximum plate-dissipation rating for 
the 4CX300A is 300 watts, which is also the rated 
maximum dissipation for class-C amplifier or oscillator 
applications and for class-B or class-AB amplifier appli- 
cations. When the 4CX300A is used in plate-modulated 
amplifier applications, the plate-dissipation rating is 
200 watts under carrier conditions, rising to 300 watts 
under 100% sine-wave modulation. Plate dissipation 
may be permitted to exceed the maximum rated value 
for brief periods, such as may occur while tuning. 


The maximum rated plate voltage for class-AB, 


i > Indicates change from sheet dated 11-10-59 
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operation at frequencies up to 500 megacycles is 2500 
volts. In class-C telegraphy and plate-modulated service 
the maximum rated plate voltage for operation up to 
500 megacyles is 2000 and 1500 volts respectively. 
However, at frequencies below 250 megacycles, a plate 
potential of 2500 volts may be used in class-C telegra- 
phy and FM telephony service. 

Meodulation—The 4CX300A can be modulated by 
any of the methods commonly used with tetrode tubes. 
Its large reserve plate dissipation makes it especially 
suited for use in screen-modulated and linear amplifiers 
in which the plate efficiency is low. 


Plate modulation can be appplied to the 4CX300A 
when it is operated as a class-C amplifier. To obtain 
100% modulation with minimum distortion the screen 
supply voltage should be modulated in phase with the 
modulation applied to the plate supply voltage. Screen 
voltage modulation factors between 0.75 and 1.00 may 
be used. 


“Self-modulation” of the screen by means of a re- 
sistor in series with the screen supply line is not 
recommended because of the effects which require a 
bleeder from screen to cathode as described under 
“Screen Operation” above. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those given 
here, write to Eitel-McCullough, Inc. for information 
and recommendations. 


DIMENSION DATA 
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4CX600B 


: EIMAC 4CX600F 
> ° Sistah a ae RADIAL BEAM 


POWER TETRODE 


The EIMAC 4CX600B and 4CX600F are ceramic/metal, air cooled radial 
beam tetrodes designed for use in wideband amplifiers, particularly dis- 
tributed amplifiers. 


The mechanical and electrical features of these tubes are compatible 
with wideband amplifier circuit requirements; i.e., low lead inductance, 
low input and output capacitances, small size and high transconductance. 


Rugged construction consisting of a unitized electrode structure and 
direct mounting to the chassis combine to make the 4CX600B and 4CX600F 
suitable for environments of severe shock and vibration. 


The maximum rated plate dissipation of either type is 600 watts. 


GENERAL CHARACTERISTICS # 


ELECTRICAL 
Cathode: (4C X600B) Oxide Coated, Unipotential 
eet ONG OCR Meter. sicos eprct me teaser eta s as vel agt airs Yoresg terns Gi e\e 5 0's 6.0 OCS SV 
(irren cea ICO MOLES PRT MEMGR ole ck sens se ese Oboe wele ee ee 4.3 A 
Cathode: (4C X600F) Oxide Coated, Unipotential 
Heaters V0 lta ge weer arr eieorty se style geen orien Marner os rN 26:3 3-163, «V¥ 
Cranial Os VOLS a seiy calc tecin aah cea io tex eis WeRi im one Sonn co henctse « L054 
Transconductance ( Average): 
Eien) Gm C eet senate 0G A. fae Mn 6,6) 6 br 0 dn oe wine ala cane dayeb ayia = 41,000 pmhos 
Input Conductance: 
ho SOS ee) UE lls 4 ice er 0.1 X 10-3 mhos 
Direct Interelectrode Capacitances (grounded cathode)2 
SHURA ate SUNS es Rage DORMS AE crc an toe ile a ca 45 pF 
UM EDDY eo Sg iy eee Ee 85, RMR Ss hele rence 5.8 pi 
FAC ES ea rca, AU ee ees) s SAM ERED. ENE Sc Dyater a iahia.e Geis 0.10 pF 
Frequency of Maximum Rating: 
ea re OT ens eat ns se ate ete coe ke. ois a ees 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


‘) 2. In Shielded Fixture. 


(Effective 3-20-70) © 1970 by Varian Printed in U.S.A. 
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MECHANIC AL 
Maximum Overall Dimensions: 


De BUM s 8 To. GUE ay peter, teche sev etre ae (or cute che pecs ars: « -seesaes iam aay eee med Seite OEE 
DEaMeser NM t ate hte ss, toe «sagas. Voc tetonn ee” + ootG date Akal a Soaiodamunnmess ar ae ran eS Ney Ee CT 
Net Welclitwr... ee... njay ess dlsdiey «"e/suabsasha anata ate «OM cs! af eg OR leye WA gigen med wei ULO7 18] Oseon 
Operating Positionisapre 1. ais since Cee nhs games Acre hrs cen ae re Any 


Maximum Operating Temperature: 


Ceramrc,Metalyseals: and:AnodesCores:.) aia sye eee enc eee, en ee 
nK-GoU Capaciior whenised: |... a1. mee. ome ean OMeshpits: pre) astis tet meee C1 pe eee OU Ee 
COOLIO encase ts Dike Sos Anos atic tcl «ag ARS FUL Ee, MI RCO Ph ee hae ee A 
BaS@cpWre deb eyet « Sti Gaiha.c te desl a abe ncaa he er See at) 0 Py ae Oe eg Special 


TYPICAL OPERATION 
BROADBAND LINEAR AMPLIFIER 


Class AB Plate Voltages wes eee ee 1000 1500 2500 Vdc 
ScreentVoltageves. cece cet ee 279) 627556 27 SeVdG 
ABSOLUTE MAXIMUM RATINGS: Grid Voltageris ates aoa ee -40 -40 -40 Vdc 
Zero-Signal Plate Current ..... 100 100 100 mAdc 
DG PEATEsV OITAGE paint e: scaed creat: ae 3000 VOLTS Single Tone Plate Current..... 570 580 585 mAdc 
DO SGREEN VOLTAGES). ee ae 400 VOLTS Single-Tone Screen Current2... 32 29 17 mAdc 
DO‘GE OVOULAGE A ator haope -150 VOLTS Peak rf Grid Voltage ....... Bans a Re AY 
DORLATE GURBEN Taman a tee goe eeee 0.6 AMPERE Screen Dissipation ........ Soe oars 
PEATE DISSHPATIC NM Aes ne atta 600 WATTS Bere eae DONS ops eae Pecan 
RlatewDissipatlOnne aan onan 250 280 460 
piace tate Sr ONS et Cees - ere Plate Output Power ......... 320 590 1000 W 
sip Rass SUBSE E> curls can ; ReLoaditinpedanceagm 13s). <6. 765 al 2250 7 395e 


1. Adjust to specified zero-signal dc plate current. 
2. Approximate value. 


——---ereQOj 


RADIO FREQUENCY POWER AMPLIFIER 4CX600F TYPICAL OPERATION 2 
- ae Frequency, sue ate ee Suga 432 865 MHz 
bev ao wal oud aHe) Blate Voltageal sos pee enon os 1830 2000 Vdc 
Sereeni Voltages. weet ten aoe es 300 300 Vdc 
ABSOLUTE MAXIMUM RATINGS (890 MHz): Grids Voltage..-9s eae am aco ae Voe 
Plate Cutrentig nae eee eee 600 600 mAdc 
DOIPLATE VOLTAGBin aha ket, eee 2500 VOLTS Screén) Current) s.7..8 sae ee ee 7.5 8 mAdc 
DC SCREEN: VOGEAGE: ue tte eee 400 VOLTS Grid Currantsani teehee pee eee oe 12. *1.0 mAdc 
DCIGH DiVOLTAC Een nae eeeer Le? eee -150 VOLTS Zero-Signal dc Plate Current! ..... 20 15 mAdc 
BOPrATE CORRENT seen 0.6 AMPERE Measured Driving Power |... ..... 25 52 W 
PLATEIOISSIPATION). ae meches ike. .) BOO; WATTS! )Elate;|nput i owe ciel ena ee pea aa 
SORPENLDISSIPATIONT.. eee ee 15 WATTS Plate Dissipation ............ 350 550 W 
GRID DISSIPATION naweaee es eee 3 WATTS Wee HL DUtput ows le i lie ta Looe 
Heater Voltage dee x; 2oa--. Sta ae re RN | wrt 
1. Approximate value Gain 2. rao eet ee ee 15.0 10.4 db 
ERIGIENCY | 2 emule sac, eas rue 65 48 % 
2. Grid driven, neutralized coaxial cavity. Grounded Bandwidth(3db) output circuit. ..... 10.7 13.5 MHz 


screen, rf grounded cathode. Class AB. 


3. For CW operation on 865 MHz heater voltage is re- 
duced 15%. Inquire for voltage recommended for 
other UHF conditions. 


ACX600B/4CX600F hart = 


RADIO-FREQUENCY POWER AMPLIFIER Plate: Voltagemaecttent cen co eects cree erate 2000 Vdc 
Class-B, Television Service (Frequencies to 890 MHz) Screenivol tag6e cers en ee es Geo 300 Vdc 
Grid Voltage meassis. cheese uence of citer pee -54 Vde 
ABSOLUTE MAXIMUM RATINGS: Heater voltage (See note 3 page 2) 
Bandwidthvates Gbspolntsmerme: saemene teen near 9 MHz 
Serine OL TAGES wa as eas ne tee oes 2500 VOLTS During Sync-Pulse 
DGESCREEN VOLTAGE sare se che. cies: 400 VOLTS de Plate Current ........-.----: 600 mAdc 
GePLATE CURRENT .......-.+---- Pe MERE eon, UREN cas oN ra tao Beet ese 
Ree sce chrion po ay ae ae re ee Ree Zero-Signal dc Plate Current ....... 100 mAdc 
wee i aaa ee ces PlatenDissipa tlomimecsieetacm nn omen mn 550 W 
Oe Sol PATIO Nee ieee ose ceri «caer 3 WATTS UiseirPowerOurdc. (2 we a eere 585 W 
RC (SRD WO NGle "ahs 5 cee see cmone Oe ore -150 VOLTS Black Levelt 
dcgPiate Gurrent-:1.). <5./20.8 ste mes 450 mAdc 
Drive Powe Mea te eee ee 25 W 
Zero-Signal dc: Plate Current ....... 100 mAdc 
TYPICAL OPERATION (865 MHz) Plate -DIsS(patlon ncaa. b specs sie 550 W 
Grid driven, neutralized coaxial cavity, grounded screen. Ukseyol) Hower OUWOU oo se ba eee bo oe 350 W 


Rf grounded cathode, single tuned input and output 
circuits. Output circuit efficiency 80%. 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


{. Approximate 


4CX600B Min. Max. 
PTET MONIT HaltOsUSVOIIS ae srertie cre ere ees ns 80s oka. elt 6 take escheat el aus ls 4.0 4.7 A 
MITER AATMUD RAMON cc tee oe 0 car acer e ce isis cLisuel dete reser + sue) oo heBecge pe LOUn a sSet. 
4CX600F 
ME TED Urel att OL VOILS y, coset ete ds ieee Vater elon real sustarane ss ehehe bite astern 0.00 L20 en 
GatnodeaWarmups LIMA. Gwwusrsier eee ss ue es soehudet sity sets AEs ge aheckase LOO Mirae See. 
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APPLICATION 


MECHANICAL 

MOUNTING - The 4CX600B and 4CX600F may 
be mounted in any position. No socket is re- 
quired. The tube may be mounted directly on the 
SK-680 Screen Bypass Capacitor which in turn is 
mounted to the chassis with four screws. The 
chassis thickness should be 0.062 inches to in- 
sure adequate space for connections to the base 
of the tube and care should be exercised to in- 
sure a flat mounting surface to minimize cathode 
lead inductance. 


COOLING - Sufficient forced-air cooling must 
be provided to maintain the anode core and seal 
temperatures below 250°C. The tabulation (page 
4) lists the minimum cooling requirements at sea 


level and 10,000 feet with 50°C ambient air. 
At VHF and UHF, additional cooling air will be 


required due to circuit loss, a portion of which 
is chargeable to the tube. 


— hor 4CX600B/4CX600F 


Air cooling of the tube base is required. 10 
CFM minimum should be directed straight up 
toward the center of tube base from a duct or 
blower, not more than 2-1/2 inches from the tube. 


PLATE 
DISSI- 
PATION 


(WATTS) 


10,000 FEET 


AIR STATIC 
PRESSURE 


SEA LEVEL 


AIR STATIC 
PRESSURE 


The following diagram illustrates a typical 
cooling installation. 


AIR OUCT 
OR BLOWER 


| air FLOW 


FIG.1 


In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be bome in mind that operating temperature is 
the sole criterion of cooling effectiveness. 


ELECTRICAL 

HEATER - The rated heater voltage is 6.0 
volts for the 4CX600B and 26.5 volts for the 
4CX600F. The voltage, as measured at the tube, 
should be maintained at this value to minimize 
variations in operation and to obtain maximum 
tube life. In no case should the voltage be al- 
lowed to exceed 5% above the rated value. (See 
note 3 page 2). 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than three min- 
utes before current is drawn from the cathode. 
Tube operation will stabilize after a period of 
approximately five minutes from a cold start. 


GRID OPERATION - The 4CX600B and 
4CX600F control grid has a maximum dissipation 
of 3.0 watts and precautions should be observed 
to avoid exceeding this rating. Derating of the 
control grid dissipation will be necessary if the 
base flange temperature exceeds 150°C. 

The 4CX600B and 4CX600F have four threaded 
grid pins on the base of the tube. These pins 
can be used separately or in parallel to control 
the amount of grid lead inductance to suit the 
requirements of the circuit. The grid lead in- 
ductance for one pin is 2.4 nanohenries. 


Caution should be excercised when tightening 
the nuts on the control grid pins. Maximum torque 
of three inch-pounds is sufficient for good elec- 
trical connection and should not be exceeded due 
to possible damage to the vacuum seal. 


SCREEN OPERATION - The maximum rated 
screen dissipation for the 4CX600B and 4CX600F 
is 15 watts. 

Under certain operating conditions the screen 
current of a tetrode may reverse as indicated on 
the screen current meter. This condition is the 
result of secondary emission from the screen and 
is normal for a power tetrode. If the impedance of 
the screen power supply is high, negative screen 
current will cause the screen voltage to approach 
the anode voltage, and the results will be a run- 
away condition which could lead to a catastrophic 
failure. This condition can be avoided if suf- 
ficient bleeder current is drawn from the screen 
supply by an appropriate bleeder or regulator 
tube. The recommended bleeder current for the 
4CX600B and 4CX600F is 20 mA for each tube 
connected to a common screen power supply. 


A low inductance screen bypass capacitor, 
Eimac SK-680, is available for the 4CX600B and 
4CX600F. This capacitor is easily installed with 
six 0-80 screws. With the SK-680 capacitor in- 
stalled, the screen self-resonant frequency of 
the 4CX600B or 4CX600F is in excess of 900 
MHz. 


PLATE OPERATION - The maximum rated 
plate dissipation power for the 4CX600B and 


4CX600B/4CX600F har = 


4CX600F is 600 watts. Except for brief periods 
during circuit adjustments, this maximum value 
should not be exceeded. Connection to the anode 
is accomplished by a clamp around the anode. 


SPECIAL APPLICATIONS - If it is desired to 
operate the tube under conditions different from 
those given here, contact the Power Grid Divi- 
sion, EIMAC Division of Varian, San Carlos, 
California, 94070, for information and recom- 
mendations. 
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CONTROL GRID 
(SEE NOTE 1) 
(4 PINS) 


HEATER 
(SEE NOTE 1) 


DIMENSIONAL DATA 


MILLIMETERS 
| MIN. | MAX. | MIN. | MAX. 
| Av] === [2450 )/5 es eeasa 
| B | 2.040 | 2.080 | 51.82 | 52.83 | 
| c | 1825 | 1.975 | 46.35 | 50.16 | 
Re Ro a eS 
720 | .800 

Pea PoE 
HS 1308) 
1.710 
|) 1.9304 
| P | .550 | 
Lie ee 
SSE] Se 8Oml 


NOTES: 


1. 2-56 UNC-2A 


2. REF. DIM. ARE FOR INFO. ONLY AND ARE 
NOT REQ'D. FOR INSPECTION PURPOSES 


——_——S_—_ —— —————— ———__4CX600B/4CX600F 


ILEE# IAUNI 


0007 


000€ 


(A) JOVLIOA 3LV1d 


000¢ 


0001 


SIMId NV—LNINUAD- G9 -----—— 
SJ¥IdWV-LNIYYNID NIFWIS = 
SIMId NV-LNIYYND JLWId 


SLIOA S22 = ADVLIOA N3IX9S 


SIILSIHALIVYEVHI 
IN3Y¥YND LNVISNOD 
WAIIdAL 


JO09XIb 8B dO09XIP IVINIA 


pi 


09- 


0v- 


0c- 


OV 


(A) JDVLIOA aly9 


4CX600B/4CX600F 


886E# JAYNI 


0005 000¥ 


SIUId WV—INIUND- G1Y9 
SIYIdWV-LNIYUND- NIFYIS -—-—- =: 
Sud WV-LNIYYND- JLVId 


SLIOA OOF = JOSVLIOA NI9¥9S 


SIILSIYFLOVYEVHO 
IN3Y¥YND LNVISNOD 
WOIdAL 


IO09XIV 8 dO09XIP IVI 


000€ 


(A) JIVLIOA 311d 


0002 


0001 


08- 


09- 


0v- 


0¢c- 


0c 


hy 


09 


(A) J9VLIOA Gly9 


8168 


EI MAC 


® Division of Varian ACXI000A 


SAN CUA RUE TO rs 


COAMAtTR O°R NOIOA CERAMIC 
POWER TETRODE 


The EIMAC 8168/4CX1000A is a ceramic/metal, forced-air cooled, 
radial-beam tetrode with a rated maximum plate dissipation of 1000 watts. 
It is a low-voltage, high-current tube specifically designed for Class-AB1 
rf linear-amplifier or audio-amplifier applications where its high gain may 
be used to advantage. At its rated maximum plate voltage of 3000 volts, it 
is capable of producing 1630 watts of peak-envelope output power. Two 
8168/4CX1000As operating in Class-ABy will produce 3260 watts of audio 
power. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
BOT A Ege Coa Xs A A RS 650350-530V 
CUTTENT Val OLUsVOL Saranac tase ete: sales ee 9.0 A 
Transconductance (Average): 
Ch SANS Na COPS eel GIR ee oF lea ee CO 37,000 yumhos 
Direct Interelectrode Capacitances (grounded cathode)2 
RESIN a4, as 'aUe te te eae ts tenement eat ees Ree iscasa a4 lese does 81 pF 
CGAL AUG SAIS 8 ie Re gE ib AA Ra 11.8 pF 
CS ETT ATA eee nO et As Se a 0.015 pF 


TUS. Ge RRR Be cee hag Sak Aaa cate: RCRA eee ieee PaO 35.5 pF 
ieee Re MN acs eae See PTT eN STS. ues} statetelc ets 5 Fok mete eMac ola ks 12 pF 
Bice ale KE Rica bce: canal ietue penden sts ase Taacen Lede censieseha (x. els. «ieee teen tahuc 0.004 pF 


Frequency of Maximum Rating: 
MN emt ae te cet eter ele. tone’ crater aac e ste ioile! a letc. «ster eee ame cc eA Neale 8 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before 
using this information for final equipment design. 


2. In Shielded Fixture. 


MECHANICAL 


Maximum Overall Dimensions: 


PRG PUICUURS Be cieee ts ca cern ota ste Rte Sh ATCA cist vo" oe! «hea, oie eTecai es: ox la! Whe 4.80 in; 122 mm 
ETAT ES: einai Ne APES oS SURO ae okie ae ean Ni ae ge A ar a 3.37 in;85.5 mm 
LOOT) © oy PMA Ee StL SGar ol ni oust ores sae ane ame eerie are ara 27 0z;768 gm 
SR REAT CME TTC OM a fot ue nT A MET O Pe ie wae si sa ar asa Gr sas BtedET ols oh tesa ak eae Any 
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Maximum Operating Temperature: 

DGLaihen MELA OCALS ter sents veto ete at tii wis levee whats sen ohels lagecutne eis te bob ewe ete mete te Tenn een OUR 
Fal 81014 {Sa Oa) (2 Sa Be en ES A eran RO ee hy eRe errr PL eh Crt oyes aly sie 
OGL OMB namem mre s stereis OM cite chek i ele. tints ta sists sat so slot clot ecccet eth Pale toate tebeter cnemmer Ole eet 
BASGI We. fel Nee csia seus Pebars) x elie is falerss 'w, 4 ole, a dereis soe NPECIAL DreecnDLOCkstemminadiestciaces 
Recommended Socketin tsi. s.sv tie ors mantic ose Lepedsnt in wacns sis ano Ree een LMA Geoh-oUUssenes 
Recommended: Chimney '..< in lien ats 24s yep slat», tod onlens anole enenemeaes te eyo t aeeo NLA Gah -oUG me ties 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 

Class AB Grid Driven, Peak Envelope or Modulation 
GRID DRIVEN Crest Conditions 
Class AB, 

PlatekV olitageyen-eensieaee acres 2000 2500 3000 Vdc 
MAXIMUM RATINGS: Screen HORSE: oot ahem None Renee syle) SPs) SPI) Whole 

GridsVoltag ein cere toners ae -60 -60 -60 Vdc 
DGRVATERVOISHAG EM hice te see renee 3000 VOLTS Zero-Signal Plate Current ... 250 250 250 mAdc 
DC SCREEN VOLTAGE ; . 400 VOLTS Single Tone Plate Current... 890 885 875 mAdc 

a een vee 1.0 AMPERE Two-Tone Plate Current .... 645 650 635 mAdc 

Pree CURRENT | Ga aehcnds 2 lisiher gs é Zero-Signal Screen Current . . 8 6 5 mAdc 
PLATE DISSIPATION oa) ere oe 6 a je wh ern ot 1000 WATTS Single-Tone Screen Current2. 4 35 35 35 mAdc 
SCREEN EDISSIPATION'.s tencnetshelecess «eerste 12 WATTS Two-Tone Screen Current2... 10 8 8 mAdc 
GRIPEIOISSIPATIONM aenenet scene teten sa monet O WATT Pilate OutputsPowememen iene 930 1300 1630 Ww 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 


ee SS SSS 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) 
MODULATOR 
: : : : RlatesV 0) tag eaaeaae nee 2000 2500 3000 Vdc 

Sapir ane Rees SI Mee ola LAN Screen Voltage... 1.1... 325 325 325 Vds 
Grid) Voltage .t:<48 eae -60 -60 -60 Vdc 

MAXIMUM RATINGS (Per Tube) Zero-Signal Plate Current .. 500 500 500 mAdc 
Max Signal Plate Current.. 1.78 1.77 1.75 Adc 
Zero-Signal Screen Currentl. . 16 12 10 mAdc 

DG .RPEATERXVOLTAGENn ss t.ter- eycuenene yee ue 3000 VOLTS Max Signal Sereen Current! f 70 70 "70° mAdG 

DC SCREEN VOLTAGE........- «+++ 400 VOLTS Plate Output Power. ...... 1860 2600 3260 W 

DGEREATEIGURRENIT faers emoneta tenet cee teaere 1.0 AMPERE Load Resistance 

PLATE DISSIPATION temic. teste eres 1000 WATTS (plate to plate) ....... 2040 2850 3860 0) 

SGREENPDISSIPATONi@eecnan on sencnen anemsmanre 12 WATTS 1. Approximate value. 

GRIDIDISSIRATIONE-aancmcnensictcuen en emeneiteit O WATT 2. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of the 
rf grid voltage to obtain the specified plate current at the specified bias, screen and plate voltages is as- 
sumed. If this procedure is followed, there will be little variation in output power when the tube is changed, 
even though there may be some variation in grid and screen current. The grid and screen currents which result 


when the desired plate current is obtained are incidental and vary from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. When grid drive is applied, the screen voltage required to obtain the specified value of plate current 
without drawing grid current may vary somewhat from the typical values shown. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Meacecurrentiatio.0 VOLS ere c.6 es 6 ecco occ 


Cathode Warmup Time .......--22seee2e- 


ACX1000A hrf = 


Interelectrode Capacitances] (grounded cathode connection) 


FE SEAS =, Pena eG it Ae OEE aerate 
CARLIE ey NR So RO a RE so 
Pee DAC K Meer A sPemr sy city ols st) ster 04s ove bene states ss 


1. In shielded fixture 


Min. Max. 
vaeaehs wteee Sel 9.9 A 
Meee aeete Re ar pOyaac CAE 5 --- min. 
nants Oy hes Cee are fas 88 pF 
phate Ac tiae ss ckraces te ee aLO.S 12.8 pF 
ee See. ere ; --- 0.022 pF 


APPLICATION 


MECHANICAL 


COOLING - Sufficient cooling must be provided 
for the anode and ceramic/metal seals to main- 
tain operating temperatures below the rated 
maximum values: 

Ceramic/Metal Seals 230°C 

Anode Core 250, 6 


A flow rate of 25 cubic feet per minute will 

be adequate for operation at maximum rated plate 
dissipation at sea level and with inlet air tem- 
peratures up to 40°C. Under these conditions, 
25 cfm of air flow corresponds to a pressure 
difference across the tube and socket of 0.2 
inch of water column. Experience has shown that 
if reliable long-life operation is to be obtained, 
the cooling air flow must be maintained during 
standby periods when only the heater voltage is 
applied to the tube. 
At higher altitudes and at VHF increased air 
flow will be required. For example, at an alti- 
tube of 10,000 feet, a flow rate of 37 cfm will 
be required and will be obtained with a pressure 
drop across tube and socket of 0.3 inch of water 
column. In selecting a blower for use at high 
altitudes, care must be taken to assure that the 
blower is designed to deliver the desired vol- 
ume of air at the corresponding pressure drop 
and at the particular altitude. 

In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be borne in mind that operating temperature is 
the sole criterion of cooling effectiveness. Sur- 
face temperatures may be easily and effectively 
measured by using one of the several tempera- 
ture-sensitive paints or sticks available from 
various chemical or scientific-equipment suppli- 


ers. When these materials are used, extremely 
thin applications must be made to avoid inter- 
ference with the transfer of heat from the tube 
to the air stream, which would cause inaccurate 
indications. 

The 4CX1000A is tested for vibration (noise) 
from 10 Hz to 500 Hz. Vibration level is 10 G 
units peak 28 Hz to 500 Hz. Below 28 Hz vibra- 
tion double amplitude is .25 inch. 

The 4CX1000A is tested for shock, 50 G, 11 
ms, three axes, after which the tube must be 
within specification for grid bias voltage and 
gas current. 


ELECTRICAL 


HEATER - The rated heater voltage for the 
4CX1000A is 6.0 volts. The voltage, as measured 
at the socket, should be maintained at this value 
to minimize variations in operation and to ob- 
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above the rated 
value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 5 
minutes. 


GRID OPERATION - The grid dissipation 
rating of the 4CX1000A is zero watts. The 
design features which make the tube capable 


of maximum power operation without driving the 
grid into the positive region also make it nec- 
essary to avoid positive-grid operation. 

Although the average grid-current rating is 
zero, peak grid currents of less than five-milli- 
amperes as read on a five-milliampere meter 
may be permitted to flow for peak-signal moni- 
toring purposes. 


SCREEN OPERATION - Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CX1000A and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for 
the screen grid in the 4CX1000A is 12 watts and 


the screen power should be kept below this level. 


The product of the peak screen voltage and the 
indicated dc screen current approximates the 
screen input power except when the screen cur- 
rent indication is near zero or negative. In the 
usual tetrode amplifier, where no signal volt- 
age appears between cathode and screen, the 
peak screen voltage is equal to the dc screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the ‘‘Typi- 
cal Operation”’ values. 

The screen supply voltage must be main- 
tained constant for any values of negative and 
positive screen currents that may be encoun- 


ACX1000A hart = 


tered. Dangerously high plate currents may flow 
if the screen power supply exhibits a rising 
voltage characteristic with negative screen cur- 
rent. Stabilization may be accomplished in sev- 
eral different ways. A bleeder resistor may be 
connected from screen to cathode; a combin- 
ation of VR tubes may be connected from screen 
to cathode; or an electron-tube regulator cir- 
cuit may be used in the screen supply. It is abso- 
lutely essential to use a bleeder if a series elec- 
tron-tube regulator is employed. The screen 
bleeder current should approximate 70 milliam- 
peres to adequately stabilize the screen voltage. 
It should be observed that this bleeder power 
may be usefully employed to energize low-power 
stages of the transmitter. 


PLATE OPERATION - The maximum rated plate 
dissipation power is 1000 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 

The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a cir- 
cular clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions different from 
those given here, write to the Power Grid Tube 
Marketing Department, EIMAC Division of Varian, 
San Carlos, California 94070, for information 
and recommendations. 
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8252W 
4PR60C 


PULSE 
MODULATOR 
TETRODE 


The EIMAC 8252W/4PR60C is a high-vacuum tetrode intended for pulse- 
modulator service in circuits employing inductive or resistive loads. This 
tube unilaterally replaces the 715C and the 5D21 and supersedes the 8252/ 
4PR60B. The internal structure of the tube has been strengthened to mini- 
mize the effects of shock and vibration. 

The 8252W/4PR60C has a maximum plate dissipation rating of 60 watts, 
is cooled by radiation and convection, and delivers pulse output power in 
the region of 300 kilowatts with less than one kilowatt of pulse driving 


power. 
GENERAL CHARACTERISTICS! 
ELECTRICAL 
Cathode: Oxide-coated, Unipotential 
“ELS EEN SUES) AEE Re ye rt a th Mle ee a aa to op sata 26.0 V 
heen CHS hs A coterie Getty Gothen Cutter ce athe at sa nee lad keey's’ 
Mathocesicatinved Merce none cts stats oct. bets tat el. 3 Min. 
Direct Interelectrode Capacitances 2 
COT de we eee eh i on ecgicahe Aiea as ORs erat eyahs eeeiccusw sane 43 pF 
COTE 5. 5. fy GAS) Bat el ee RSLs ECON OR Cn ROR Be eon 8.5 pF 
5) SFO ey chelsea ibe COARSE du nematic mea eda SRE RC eet a ater at ar ESepr 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191A. 


MECHANICAL 
Rr erormentaieeaba Nii (vaeerie eee acted te wetet eke eter tye aera ects neta See Application Note 
25R2 4 oh eS RE Ree Fits E.F. Johnson Co. Socket Number 122-234 or equivalent 
MoniitincabOSitLON mein a ie scns eked neg bes acl ess hs) oo Gul skas ina ramy idee g- Bc get te ot tels oleate Any 
COOLING Ata Els ict ateled Neto. or edn ewetar. . sos) Nyse Sheed at Gens Radiation and Convection 
Recommended HeatiDissipating Plate’ Connector . . 9: ss Shee. SR EIMAC HR-8 
Maximunroeal-and Envelope Temperatures... 5. see ce cee oe eee ss 8 ccs se se 200°C 
Maximum Over-All Dimensions 
Se © eae Oe ey aa a ne Pee et a ee eee 6.000 in; 152.4 mm 
DIAMete tee ewes Rik oPecs tence ie wcn chon er omen in < c Sed bay bees Mee: » tenia eyed: 3.063 in; 77.9 mm 
NetWeict teenies. seitotcen pemeee eee Nite nels y' le tenes. shakekes eieys a's «)* 0 12 0z; 0.34kg 
Shippin gawercutmees coatotet. tet tee tay Peele. a eyelet. ake. seen date. el, 2.51b; 1.14kg 
ad (Revised 6-30-71) © 1962, 1966, 1971 Varian Printed in U.S.A. 
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8252W/4PR60C 


PULSE MODULATOR OR SWITCH TUBE SERVICE 
ABSOLUTE MAXIMUM RATINGS 


20 KILOVOLTS 


DCISGREENRVOETAGES rene ener-n en = 1.5 KILOVOLTS 
DG *GRIDIVOLIAGES ee era -1.0 KILOVOLT 
PEAK POSITIVE GRID VOLTAGE ... 300 VOLTS 
PEAKSPLAT En GURRENT een. sencasnenen en 18 AMPERES 
PEAK POSITIVE PLATE VOLTAGE .. 25 KILOVOLTS 
PLATE DISSIPATION(Average) .... 60 WATTS 
SCREEN DISSIPATION (Average)... 8 WATTS 
GRID DISSIPATION(Average)..... 1 WATT 
BIOAINE bm ciel ota a ONBeS Ge pcme Cou <Gebet See chart page 6 


1. Approximate value. 


TYPICAL OPERATION 


Pulse Modulator (Per Tube) 


DG Plate: Voltage tomers. eee ene ces 16.0 20.0 kVdc 
Pulse? Plate: Gurrentia meme: tsi len) sean. 10.0 18.0 a 
DGiScreen) Vol tagewn-in-nenn enone tere 1-25 eel 2 Om KV dG 
Pulse Screen Current? .......... 1.8 Poe 
DG GridiVoltagewesss-era nent amcm er -550 -600 Vdc 
Pulse’ GridiCurrant.) os, rates viene 0.20 0.75 a 
Pulse Positive Grid Voltage ...... 30 150 v 

Ri Shae COCR taney Deed conceees 0.0025 .001 
Pulse: Duration .icc iss lat elerr sete 5 2 ps 
Peak Positive Plate Voltage ...... 25 25 kv 
PulSes | npUt ROWereer n-ne men anne 160 360 kw 
Pulse Output Power. .5... 2... <0 150 337 kw 
PulsesOutput Voltage. 4. ay. ons 5 sce 15.0 18.75 kv 


2. The effective grid-circuit resistance must not exceed 
100,000 ohms. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater Current-at Ef= 27.0 volts 1s cs + ecu e setae SS eae eee TR nS, oF 1:95mee2 Den 
Interelectrode Capacitances! (grounded cathode connection) 
CT Aa ence ates Pee Greer ti Gere AO tetee C EEO ea at OP or 30 50 pF 
Gl) og toa ten Ak Rar ni" alt Coe Orrico CO. by Cho tht Gate rege eenses 6.0 11 pF 
Cad cea tie, Oat Ore EE Cte ee Sores cd? tc oy Peete kets . oof 2.0 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MECHANICAL 


MOUNTING - The 4PR60C may be mounted and 
operated in any position. A flexible connecting 
strap should be provided between the plate ter- 
minal and the external plate circuit. 

If environmental stress, such as shock or vi- 
bration is expected, the tube must be clamped in- 
to position by means of clamps on the metal skirt. 
Such clamps must be shaped to fit the contour of 
the skirt and must be fastened to the tube before 
being tightened to the chassis in order that no 
distorting force will be applied. No lateral pres- 
sure or clamping action should be applied to the 
base pins or to any part of the tube other than the 
skirt. The skirt is internally connected to the 
cathode. 


COOLING - Adequate ventilation must be pro- 
vided so that seal and/or envelope temperatures 
do not exceed 200°C under any operating or stand- 
by condition. When the 4PR60C is operated where 
air circulation is restricted, these temperatures 
can easily reach 225°C or more which will ac- 
celerate seal deterioration and cause early tube 
failure. 


Adequate control of the base temperature, in 
particular, is necessary. Envelope and plate-seal 
temperatures do not ordinarily require special 
attention provided that an HR-8 heat dissipating 
plate connector is used. However, each individual 
application of the 4PR60C should be carefully 
evaluated to assure safe operating temperatures. 
A blower is usually required only when normal air 
circulation is restricted, when the ambient temper- 
ature exceeds 25°C, when the altitude is other 
than sea level, or when a combination of these 
factors exists. 


ELECTRICAL 


HEATER OPERATION - The heater voltage, as 
measured directly at the heater pins, should be 
maintained at the rated value of 26.0 volts. Maxi- 
mum variations in heater voltage must be kept 
within the range of 23.4 to 28.6 volts. Where con- 
sistent performance and long tube life are factors, 
the heater voltage must be kept within range of 
24.7 to 27.3 volts. The peak pulse-emission capa- 
bility of the cathode may be impaired at low 


heater voltages, and high heater voltages con- 
tribute to short tube life. 

A heater noise test is conducted periodically 
on 4PR60C samples. This test insures that the 
heater/cathode assembly will not generate exces- 
sive rf noise during vibration over the frequency 
range of 10 to 50 cps. 

A 500-hour heater cycling test is also con- 
ducted periodically on 4PR60C samples. This test 
consists of at least 1000 complete on-off cycles 
and insures that grid-to-cathode shorts will not 
occur as a result of cumulative hysteresis effects 
upon mechanical joints in the cathode assembly. 


CATHODE OPERATION - It is essential that 
the minimum cathode heating time of three min- 
utes be observed prior to the flow of cathode cur- 
rent. Conservative design for reliable tube opera- 
tion in pulse circuits dictates the use of five 
minutes minimum heating time. 

The ‘“‘Cathode Current Derating Chart’’ 
depicts the current capabilities of the 4PR60C 
cathode at various pulse durations and duty fac- 
tors. To use this chart, enter with pulse duration 
and note the intersection with desired pulse cath- 
ode current (the total of plate, screen, and grid 
currents during particular pulse condition). At this 
intersection read off values of maximum duty and/ 
or pulse repetition rate. 


Under a given set of operating conditions, ele- 
ment dissipations may limit the maximum permis- 
sible duty to a value less than that which cathode 
considerations would dictate. When this occurs, it 
will usually be found that screen dissipation is 
the limiting factor under low tube-voltage-drop 
conditions and that plate dissipation limits the 
maximum duty under high tube-voltage-drop con- 
ditions. 


CONTROL-GRID OPERATION - The average 
power dissipated by the control grid of the 4PR- 
60C must not exceed one watt. Control-grid dis- 
sipation is not usually a limiting factor with this 
tube, but can be computed as the product of pulse 
grid current, pulse positive grid voltage, and duty 
factor.Similarly, pulse driving power is pulse grid 
current times pulse grid voltage swing (bias volt- 
age plus positive grid voltage). 


SCREEN-GRID OPERATION - The average pow- 
er dissipated by the screen of the 4PR60C must 
not exceed eight watts. Screen dissipation is the 
product of dc screen voltage, pulse screen current, 
and duty factor. Excessive screen dissipation is 
likely to occur under conditions of low tube-volt- 
age drop during conduction. This condition can be 
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relieved by using a lower plate load resistance 
which will cause higher tube-voltage drop during 
conduction. 

A bleeder resistance designed to draw at least 
10 milliamperes of current should be connected di- 
rectly from screen to cathode of the 4PR60C.This 
bleeder resistance will insure that only a positive 
current load is presented to the screen supply. 


PLATE OPERATION - The plate of the 4PR60C 
is radiation cooled and is rated at 60 watts maxi- 
mum dissipation. Average plate dissipation must 
not exceed 60 watts. The 4PR60C should not be 
operated without a heat-dissipating plate con- 
nector such as the recommended EIMAC HR-8. 

Average plate dissipation may be calculated 
as the product of pulse plate current, pulse tube- 
voltage drop, and duty factor. Excessive average 
plate dissipation is likely to occur at high values 
of pulse tube-voltage drop. The calculated value 
of plate dissipation may be well below 60 watts 
in a given case, but excessive dissipation may 
result if pulse rise and fall times are appreciable 
compared to pulse duration. This excessive plate 
dissipation occurs because long rise and fall 
times slow down the plate voltage swing and al- 
low plate current to flow for longer periods in the 
high voltage-drop region. 

The plate-supply voltage for the 4PR60C 
should not exceed 20 kilovolts. In circuits em- 
ploying inductive loading, the peak instantaneous 
plate voltage should not exceed 25 kilovolts. 


CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4PR60C can be deadly, so the equipment 
must be designed properly and operating precau- 
tions must be followed. Design equipment so that 
no one can come in contact with high voltages. 
All equipment must include safety enclosures for 
high voltage circuits and terminals, with inter- 
lock switches to open the primary circuits of the 
power supply and to discharge high voltage cap- 
acitors whenever access doors are opened. In- 
terlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


SHOCK/VIBRATION - The internal structure of 
the 4PR60C has been reinforced to minimize the 
effects of shock and vibration in the grid-cathode 
section of the tube. When environmental stress is 
expected, proper mounting is extremely important 
(see MOUNTING). 

Production samples are periodically tested for 
ability to survive 50 G, 11 millisecond shock im- 
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pact, and vibration at a fixed double-amplitude of 
0.08 inch over the range of 10 to 50 Hz and 10G 
of acceleration over the range of 50 to 200 Hz. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4PR60C, operating at 
its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be pro- 
vided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 


an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


CAUTION-GLASS IMPLOSION - The EIMAC 
4PR60C is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth- 
ing, and leather gloves are recommended for 
protection. 


SPECIAL APPLICATION - If it is desired to 
Operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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CONTROL GRID 


HEATER CATHODE 


NOTES: 
. DIMENSIONS IN INCHES. 
2. (®) CONTACT AREA. 


3. (&®)DEFINES CYLINDRICAL AREA AVAILABLE 
FOR CLAMPING WHICH MUST NOT BE DISTORTED 
BY CLAMPING ACTION. 

4. THE BASE PINS SHALL BE CAPABLE OF ENTERING 


SCREEN GRID 


| A GAUGE 1/4 INCH THICK HAVING FOUR .214" DIA. 
5 PINS (R) HOLES LOCATED ON II/i6 CENTERS AND A 
(SEE NOTE 4) CENTER HOLE .250 DIA 


TENTATIVE DATA 


832] 
4(X350A 


83220 
4(X350F 


RADIAL-BEAM 
POWER TETRODES 


The Eimac 8321/4CX350A and 8322/4CX350F are compact radial beam tetrodes 
with maximum plate dissipation of 350 watts and are intended for Class-AB, audic 
or rf amplifier service. These tubes are externally identical to the 4CX250B but 
contain rugged internal construction features. Amplification factor and cathode area 
have been increased over the 4CX250B to give higher transconductance and figure 
or merit. 


The 8321/4CX350A and 8322/4CX350F differ only in heater voltage and current; 
the 8321/4CX350A is used at6.0 volts while the 8322/4CX350F is rated at 26.5 volts. 
Both types are of ceramic and metal construction and are recommended for new 
equipment design. 


GENERAL CHARACTERISTICS 


Frequency for Maximum Ratings - 


MECHANICAL 


Base - - 


Maximum Operating Temperatures: 
Ceramic-to-Metal Seals 


Anode Core 


Recommended Socket 
Operating Position 
Maximum Dimensions: 


Cooling - 
Net Weight 


Shipping Weight (approximate) 


Height - 


Seated Height 


Diameter 


(Effective 10-12-62) Copyright 1962 by Eitel-McCullough, Inc. 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom Max 
Heating Time - - - - = - = = 30 60 secs 
Cathode-to-Heater Potential- - - - - - - +150 volts 
Heater: 4CX850A Voltage - - - - = - = = = 6.0 volts 
fy 4CX350A Current - - - - - - - 2.9 3.6 amps 
4CX350F Voltage - - - - - = - = = 26.5 volts 
4CX350F Current - - - - - =- 0.66 0.81 amps 
Min Nom. Max. 
Amplification Factor (Grid-to-Screen) - - - - - - = = = = = = = = 3 
Transconductance (I, = 150 mA) =e im! Bm emi a me gems am = 022,000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: 
TOpU Come ee ee ee ie ee a mee en me ZA 26.2 uuf 
Output - = = = = = = = = = = = = = = = = = 6.0 6.0 uuf 
Weta eee Zee « SMTi ye ttn Bi ale date agli aed ghia ar gh 5 a aha eth atta Sl it bce 0.05 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input == << = - === = - - - - - = = = = 17.9 Zig uuf 
Output = = == == = - - = - - - 5.0 6.0 uuf 
heedbacks i =s.-s)—))- = an - - - - - - - - 0.01 uuf 
- - - - - - - ~ S = ~ = 500 Mc 


Special 9-pin 


250° C 
250° C 


Eimac SK-600 Series 


Any 
- 2.464 inch 
- 1.910 inch 
- 1.640 inch 
- Forced air 
- 4 ounces 
1.6 pounds 


— Sat 40X3504/4CX350F 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 


Class-AB, 


MAXIMUM RATINGS (Per tube) 


DC PLATE VOLTAGE - 2000 MAX. VOLTS 
DC SCREEN VOLTAGE = 400 MAX. VOLTS 
DC PLATE CURRENT = 300 MAX, MA 
PLATE DISSIPATION = 350 MAX, WATTS 
SCREEN DISSIPATION = 8 MAX, WATTS 
ShiDiC Ui Ne = 2) = 2 MAX, MA 


* Approximate values 


y Adjust grid bias to obtain listed zero-signal 
plate current. 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, (Single-Sideband Suppressed-Carrier 


Operation) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - 2000 MAX, VOLTS 
DG, SCREEN VOLTAGE - 400 MAX. VOLTS 
DC PLATE CURRENT - 300 MAX, WATTS 
PLATE DISSIPATION - 350 MAX, WATTS 
SCREEN DISSIPATION - 8 MAX. WATTS 
GRID CURRENT - - - 2 MAX, MA 
* Approximate values. 

i 


Adjust grid bias to obtain listed zero-signal 


plate current. 


NOTE: 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage - - - - - = 1000 1500 2000 volts 
DC Screen Voltage - - - - - - 400 400 400 volts 
DC Grid Voltage - - - - - - -24 -24 -24 volts 
Zero-Signal DC Plate Current - - 200 200 200 mA 
Max-Signal DC Plate Current - - 520 530 540 mA 
Max-Signal DC Screen Current - - -8 -10 £-10 mA 
Effective Load, Plate to Plate- - - 2600 5000 7500 ohms 
Peak AF Grid Input Voltage (per tube)* 21 21 21 volts 
DrivinoslOwW Ch. 0 0 0 watts 
Max-Signal Plate Input Power- - - 560 800 1080 watts 
Max-Signal Plate Output Power - - 190 400 600 watts 


TYPICAL OPERATION (Frequencies up to 175 Mc, peak-envelope 


conditions except where noted) 


DC Plate Voltage - - - - = - 1000 1500 2000 volts 
DC Screen Voltage - - - - - - 400 400 400 volts 
DC Grid Voltage 1 - - - - - - -24 -24 -24 volts 
Zero-Signal DC Plate Current - - 100 100 #4100 mA 
Peak RF Grid Voltage* - - - - 21 7a 21 volts 
DC Plate Current - - = = - - 260 265 270 mA 
DCiscreen Currenti sen -4 -5 -5 mA 
Plate Input Power - - - - - - 260 400 540 watts 
Plate Output Power - - = - = = 95 200 300 watts 
Two-Tone Average DC Plate Current 100 100 = 105 mA 
Two-Tone Average DC Screen Current* -7 -8 -8 mA 
Resonant load Impedance - - - = 1300 2500 3750 ohms 


“TYPICAL OPERATION”? data are obtained by calculation from published characteristic curves. 


No allowance is made for circuit losses of any kind. Adjustment of the rf grid drive to obtain the specified 
plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is 
followed, there will be little variation in output power when tubes are changed, even though there may be 
some variations in grid and screen currents. The grid and screen currents which result when the desired 


plate current is obtained are incidental and vary from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf driving voltage is applied. 


APPLICATION 


MEC 


MOUNTING — The 4CX850A and 4CX350F may be 
operated in any position. An Eimac Air-System 
Socket, SK-600 series, or a socket having equivalent 
characteristics, is required. Sockets are available 
with or without built-in screen by-pass capacitors and 
may be obtained with either grounded or ungrounded 
cathode terminals. 


COOLING — Sufficient cooling must be provided for 
the anode, base seals and body seals to maintain 
operating temperatures below the rated maximum 
values. Air requirements to maintain seal tempera- 
tures at 225°C in 50°C ambient air are tabulated on 
page 3. These requirements apply when the Eimac 


HANICAL 


SK-600 or SK-610 socket is used with the SK-606 
chimney and air-flow in the base-to-anode direction. 


At 500 mc or below, base-cooling air requirements 
are satisfied automatically when the tube is operated 
in an Eimac Air-System Socket and the recommended 
air-flow rates are used. Experience has shown that if 
reliable long-life operation is to be obtained, the 
cooling air flow must be maintained during standby 
periods when only the heater voltage is applied to the 
tube. The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any dirt, 
which might interfere with effective cooling. 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown below, 
plus any drop encountered in ducts and filters. The 
blower must be designed to deliver the air at the 
desired altitude. 


MINIMUM COOLING AIR-FLOW REQUIREMENTS 


10,000 FEET 


4CX350A/4CX350F mdf —— 


If cooling methods other than forced air are used, if 
the recommended air-flow rates are not supplied or if 
there is any doubt that the cooling is adequate, it 
should be borne in mind that operating temperature 
is the sole criterion of cooling effectiveness. One 
method of measuring the surface temperatures is by 
the use of a temperature-sensitive lacquer. When 
temperature-sensitive materials are used, extremely 
thin applications must be used to avoid interference 


SEA LEVEL 
with the transfer of heat from the tube to the air 
Plate Air-Flow| . Pres84re | air-riow | Pressure stream, which would cause inaccurate indications. 
Dissipation CFM Drop (Inches CFM Drop (Inches 

(Watts) ( ) of water) ( ) of water) VIBRATION — These tubes are capable of satisfact- 
orily withstanding ordinary shock and vibration, such 
5.3 0.6 Tt 0.85 as encountered in shipment and normal handling. The 
6.5 0.9 9.5 1.25 tubes will function well in automobile and truck mobile 

7.8 ie 162) 1.9 F : lan : 

oS installations and similar environments. 
ELECTRICAL 


HEATER — The rated heater voltages for the 4CX350A 
and 4CX350F are 6.0 volts and 26.5 volts respective- 
ly and these voltages should be maintained as closely 
as practicable. Short-time variations of the voltage of 
+ 10% of the rated value will not damage the tube, but 
variations in performance must be expected. The 
heater voltage should be maintained within 5% of its 
rated value to minimize variations in performance 
and to obtain maximum tube life. 


CATHODE OPERATION — The cathode is internally 
connected to the four even-numbered base pins, and 
all four of the corresponding socket terminals should 
be used to make connection to the external circuits. 
At radio frequencies it is important to keep the cathode 
leads short and direct and to use conductors with 
large areas to minimize the inductive reactances in 
series with the cathode leads. 


It is recommended that rated heater voltage be applied 
for a minimum of 30 seconds before other operating 
voltages are applied. Where the circuit design requires 
the cathode and heater to be operated at different 
potentials, the rated maximum heater-to-cathode 
voltage is 150 volts regardless of polarity. 


CONTROL-GRID OPERATION — The grid dissipation 
rating of the 4CX350A and 4C X350F is zero watt. The 
design features which make the tubes capable of maxi- 
mum power operation without driving the grid into the 
positive region also make it necessary to avoid posi- 
tive grid operation. The grid current rating of 2.0 
milliamperes allows the flow of positive grid current 
for peak-signal monitoring purposes. 


SCREEN-GRID OPERATION — The maximum rated 
power dissipation for the screen grid is 8 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage and the 
indicated dc screen current approximates the screen 
input power except when the screen current indication 
is near zero or negative. 


{n the usual tetrode amplifier, where no signal voltage 
appears between cathode and screen, the peak screen 
voltage is equal to the de screen voltage. 


When signal voltages appear between screen and cath- 
ode, as in the case of screen-modulated amplifiers or 
cathode-driven tetrode amplifiers, the peak screen- 
to-cathode voltage is the sum of the d-c screen voltage 
and the peak ac or rf signal voltage applied to 
screen or cathode. 


Protection for the screen can be provided by an over- 
current relay and by interlocking the screen supply so 
that the plate voltage must be applied before screen 
voltage can be applied. 


The screen current may reverse under certain con- 
ditions, and produce negative current indications on the 
screen milliameter. This is a normal characteristic 
of most tetrodes. The screen power supply should be 
designed with this characteristic in mind, so that the 
correct operating voltage will be maintained on the 
screen under all conditions. A current path from 
screen to cathode must be provided by a bleeder re- 
sistor or shunt regulator connected between screen 
and cathode and arranged to pass approximately 15 
milliamperes per connected screen. An electron tube 
series regulator can be used only when an adequate 
bleeder resistor is provided. 


PLATE OPERATION — The maximum rated plate- 
dissipation power is 350 watts. The maximum dissi- 
pation rating may be exceeded for brief periods during 
circuit adjustment without damage to the tube. 


At frequencies up to approximately 30 megacycles the 
top cap on the anode cooler may be used for a plate 
terminal. At higher frequencies a circular clamp or 
spring-finger collect encircling the cylindrical outer 
surface of the anode cooler should be used. 


MULTIPLE OPERATION —_ Tubes operating in paral- 
lel or push-pull must share the load equally. It is 
good engineering practice to provide for individual 
metering and individual adjustment of the bias or 
screen voltage to equalize the inputs. 


Where overload protection is provided, it should be 
capable of protecting the surviving tube/s in the event 
that one tube should fail. 


UHF OPERATION — The 4CX350A and 4CX350F are 
useful in the UHF region. UHF operation should be 
conducted with heavy plate loading, minimum bias 
and the lowest driving power consistent with satis- 
factory performance. It is often preferable to operate 
at a sacrifice in efficiency to obtain increased tube 
life. 


At frequencies above approximately 300 mega- 
cycles, transit-time effects begin to influence the 
cathode temperature. The amount of driving power 
diverted to heating the cathode by back-bombardment 
will depend upon frequency, plate current, and driving 
power. When the tube is driven to maximum input, the 
heater voltage should be reduced according to the 
table below: 


Frequency, Mc 4CX350A 4C X350F 
300 and lower 6.00 volts 26.5 volts 
301 to 400 5.75 volts 25.5 volts 
401 to 500 5.50 volts 24.3 volts 


PIN NO. 1. SCREEN GRID 


PIN NO. 2, CATHODE 
PIN NO.2. HEATER 
PIN NO.4. CATHODE 
PIN NO.5. 1.C. DO NOT USE FOR 


EXTERNAL CONNECTION 
PIN NO.6. CATHODE 
PIN NO.7. HEATER 
PIN NO.8. CATHODE 
CENTER PIN— CONTROL GRID 


INDEX Sa ae 


(ALIGNED WITH \ 


4CX350A/4CX350F Sqnaf: — 


Some of the added circuit loss observed in UHF opera- 
tion is in the base insulator of the tube. It is some- 
times necessary to use more than the recommended 
minimum air-flow rates to maintain safe operating 
base temperatures at UHF. 


These tubes may be used in frequency multiplier 
applications. Such operation results in low plate 
efficiency and requires high driving voltages. If the 
frequency multiplier is used as an output power stage, 
it is preferable to operate the final tube as a freq- 
uency doubler rather than a frequency tripler. 


SPECIAL APPLICATIONS — If it is desired to operate 
these tubes under conditions widely different from 
those given here, write to Application Engineering 
Department, Eitel-McCullough, Inc., San Carlos, Cal- 
ifornia for information and recommendations. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


REF. MIN. MAX. NOM. 
A |2.324 |2.464,| — 
|B {1.610 | 1.640 
CoS 108 | eo 0 

Dy | 2.7507) £810 

Ele TLOs e908 

Fe 1.406 
Giese 8 1 


BASE: BB-236 
| WEDEC DESIGNATION) 
J | .559| .573 | 

K | .240; .280 


CONTROL GRID 
GUIDE LUG) 


ANODE 
RADIATOR 


SCKEEN GRID 
(CONTACT OUTER 
CYLINDRICAL. 
SURFACE ONLY) 


CIMENSIONS IN INCHES 


*% CONTACT SURFACE 
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EI MAC 4CX600J 

® Division of Varian 
SADC OA FeLi Ous RADIAL BEAM 
CoA Leelonre Che Re Nias Pe A TETRODE 


The EIMAC 8809/4CX600J is a ceramic/metal, forced-air cooled, radial 
beam tetrode with a rated maximum plate dissipation of 600 watts. It is a 
low-voltage, high-current tube specifically designed for exceptionally low 
intermodulation distortion and low grid interception. The low distortion 
characteristics make the 8809/4CX600J especially suitable for radio- 
frequency and audio-frequency linear amplifier service. 


GENERAL CHARACTERISTICS 1 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
SMT LADO Gens see et oes va Cal isa see cs te 6.0+0.3 V 
eNGen te -ats0.0 VOLIS: = cacy tases ee ss 5.4 A 
Transconductance (Average): 
Ip= 0.3 Adc, Ec, = 350 volts .... 6.2... eee 27,000 ymhos 
Direct Interelectrode Capacitances (grounded cathode) 2 
Dees detec ets eres ats ae aie ied MeN SEs tie sks 040 5: 6.01.0 t5 5.0; Bade deieisay aise ke lane ote 59.0 pF 
eT mers We, fetes eee ote SePoe tN ts eas ce eh a 6 0 Vous (oer st ote Tee vat she be eae ais 6.3 pF 
SURE Te eign otk goa eras renal ip acces Hae A CRARO eb ar ape CaO ary Cie Ons RA a 0.13 pF 
Frequency of Maximum Rating: 
MOUTH Fs teF sie STs MMe Ee Cv eats Det shclueh ee tuay oa ae eRe eel oP ee sues tole ele th aneaber ers 150 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the 
result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this informa- 
tion for final equipment design. 


2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
(CNEGID > naame ns ipek ARR IERAUR Aah eee 9 os eNO patina Sem Coote AaargS vga 2.71 in; 68.8mm 
DALAM OCCT TET Mee oh heen. ors bo tet chs Arms Debraeh avd Sete e dinate weehieby ka Ve hee Mots. geen 2.08 in; 52.8mm 
wore. URAC NRE “opti Aud AUSSIE REA RN ef Ada a ea AY nie Toren are eaeee ener ee 7.7 oz; 218gm 
HOYER MECOSPENT A UD, 9 0, AR MAAS Clty Chucy oh romper ich ts et eee Se cast ie aed ene Sra eriarers Fac Any 
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Maximum Operating Temperature: 
Gerainpen Metal GALS) tars iyia) ak eis cg seis ‘ata te Porstegtout a meabaa oe atern ie ted cunt enceran ae ed ane SL 
POU EIAs Ore metres fash Po cag ak bane, “sclea: n'a deT amy attik te SHA Min eet ris! eieuellaueGerd tog ocean Ee ae OE man 
ae ertrteh halt eor is oye: vise payndel ® wise tals Sib°e Soave toy 9 eas el a ek eat A DE Oe eee 
Recommended *agr ovstem SOCKet) 2 6 sa s- «srsy.3 aes s jn5e eke! pam ere el ake e cduseekes eae Gene EE DVL Cas cen 
Recommended Air Snimiey ss. 1 e'anehy: hare’ of scabies stu celal eae ek a cane a ee ST nS ee 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class AB Grid Driven, Peak Envelope or Modulation 
Class AB Crest Conditions 
Plate Voltage2.......-. 2000 2500 3000 Vdc 
j Screen Voltage ......... 350 350 S75 evdc 
A ace ya Grid'Voltage:! 7.5 .i.esle ee -41 -41 -45 Vdc 
DC PLATE VOLTAGE . «12 +--.-+2-- S000 VOLTS Zero-Signal Plate Current... 300 175 175 mAdc 
DC SCREEN VOLTAGE ............ 450 VOLTS Single-Tone Plate Current .. 500 680 665 mAdc 
DGSReATEVGURREN Tien. cutasot ere niet. 0.6 AMPERE Two-Tone Plate Current. ... 350 475 453 mAdc 
PUATE DISSIPATION s «6 ses cs bye feats 600 WATTS Single-Tone Screen Current 4, 5 30 6 mAdc 
SCREEN: DISSIPATIONNG... 2. ves 15 WATTS Das ia nie ea ie we er ae 
ingle-Tone Grid Current* . . ; mAdc 
GHIDSDISSIEALION Matasraca sacs sie Idee 1 WATT Tinks Gain ee 0 0.2 Gn mane 
Peak rf Grid Voltage 4... .. 32 70 TA 
Peak Driving Power2...... 0.5 2.6 Ped Si 
1. Adjust to specified zero-signal dc plate current. Useful Output Power ..... 550 et 100235 RW 
Resonant Load Impedance .. 2000 2000 2400 Q, 
2. Driving power specified includes power dissipated in Intermodul ation Distortion Products? 
2 1000 Q) swamping resistor between grid and cathode. 3rd Order’ 2c.) ee oe 2435 ——=A0) Foahe db 
5th Ordersgn. 2 satan ts - 43 -40 -50. db 


3. The intermodulation distortion products are referenced 
against one tone of a two equal tone signal. 4. Approximate values. 
5. An unbypassed cathode resistor of 11 ohms is used 
at plate potentials of 2,500 and 3,000 volts. 


a a I a Se a an ae 


AUDIO FREQUENCY POWER AMPLIFIER OR MODULATOR TYPICAL OPERATION (Two Tubes) 
Class ABy,Grid Driven (Sinusoidal Wave) 


Plate Voltages’. .).72% cecum 2000 2500 3000 Vdc 
MAXIMUM RATINGS (Per Tube): Screen voltage. 5 Fe eh EG 350 350 350 Vdc 
Di PLATE OL TAtGIN 1a) meneuun. 0 noe 3000 VOLTS a Soe a ae fae aie Mee 

ero-Signal Plate Current... mAdc 

Pe: i asic TE sagen mamta icity See ae Max. hn Plate Current... 1.13 1.14 1.14 Adc 
DEPEATE GURREN Iipeneeeie ea.en ater cree 0.6 AMPERE Zero-Signal Screen Current 1s “1 -2 0 mAdc 
PEATE DISSIPATION Gwen davucd crises on te 600 WATTS Max. Signal Screen Current 1. 52 48 52 mAdc 
SCREEN. DISSIPATION (cc. enn cba ean oe 15 WATTS Peak Driving Power....... 0 0 Ow 
GRIDLDISSIPATION-«.°-1; aaa oy a 1 WATT Plate Output Power. ...... 1430 1720 2165 W 

Load Resistance (Plate to 

Blateleois ss) sie sta cael 3850 4200 5320 Q 


1. Approximate value: 
2. Adjust to give stated zero-signal plate current. 


NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in Output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


8809/4CX600J fae} — 


Min. Max. 


Heater: Current at 6.0 volts .......... Sate Aa re UREA OOPRP E- Se Oe A 
Peemoge Warmup TIMC wsisle kos 0 Kew wale ON ted ere a ae Saaeeae 6 3. --- minutes 
Interelectrode Capacitances ' (grounded cathode connection) 
ih ee CS eae Ln ee ee eapenetees cekoas! 3 Ve ey Lary ily wiih le oo): Ug 
ee aE Bea G8 ty ket 20% be oie x paca hes cheek ve eine a9, ore Set ARO es 
cra an ee he De a a ge a terete s Wace tiedah then tekers irae --- 0.2 pF 
1. Jn shielded fixture. 
APPLICATION 


COOLING - The maximum temperature rating for 
the anode core of the 4CX600J is 250°C. Sufficient 
forced air circulation must be provided to keep the 
temperature of the anode at the base of the cooling 


fins and the temperature of the ceramic/metal seals 
below 250°C. Air flow requirements to maintain seal 
temperature at 225°C in 50°C ambient air are tab- 
ulated below (for operation below 30 megahertz), 
for the tube mounted in the recommended air-system 
socket and chimney, and air flowing in the base- 
to-anode direction. 


Sea Level 10,000 Feet 
: Pressure : Pressure 
Tania Drop in. Air Flow Drop in. 
water CFM water 
if : ‘ : 


Since the power dissipated by the heater represents 
about 35 watts and since grid plus screen dissi- 
pation can, under some conditions, represent another 
16 watts, allowance has been made in preparing this 
tabulation for an additional 51 watts dissipation. 

The blower selected in a given application must 
be capable of supplying the desired air flow at a 
back pressure equal to the pressure drop shown 
above plus any drop encountered in ducts and filters. 

At other altitudes and ambient temperatures the 
flow rate must be modified to obtain equivalent 


cooling. 


HEATER - The rated heater voltage for the 
4CX600J is 6.0 volts. The voltage, as measured at 
the socket, should be maintained at this value to 
minimize variations in operation and to obtain max- 
imum tube life. In no case should the voltage be 
allowed to exceed 5% above or below the rated 
value. 


3 


It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes before 
other operating voltages are applied. From an ini- 
tial cold condition, tube operation will stabilize 
after a period of approximately 5 minutes. 


GRID OPERATION - The grid dissipation rating 
of the 4CX600J is 1 watt. The design features 
which make the 4CX600J such an extremely linear 
tube also contribute to very low grid interception. 
It will be found that the grid will be driven into the 
positive grid region in the typical operation of the 
tube. The grid current will usually be less than 1.0 
milliampere. 


SCREEN OPERATION - Tetrode tubes may exhibit 
reversed screen cunient to a greater or lesser degree 
depending on the individual tube. The 4CX600J, 
under some operating conditions, may indicate 
negative screen currents in the order of 10 milli- 
amperes. 

The maximum rated power dissipation for the 
screen grid in the 4CX600J is 15 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
dc screen current approximates the screen input 
power except when the screen current indication is 
near zero or negative. In the usual tetrode amplifier, 
where no signal voltage appears between cathode 
and screen, the peak screen voltage is equal to the 
dc screen voltage. Experience has shown that the 
screen will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the ‘‘Typical 
Uperation’”’ values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive 
screen currents that may be encountered. Danger- 
ously high plate currents may flow if the screen 
power supply exhibits a rising voltage characteristic 


— Sent 8809/4CX600J ————___$__________ 


with negative screen current. Stabilization may be 
accomplished in several different ways. A bleeder 
resistor may be connected from screen to cathode; 
a combination of VR tubes may be connected from 
screen to cathode; or an electron-tube regulator 
circuit may be used in the screen supply. It is 
absolutely essential to use a bleeder if a series 
electron-tube regulator is employed. The screen 
bleeder current should approximate 20 milliamperes 
to adequately stabilize the screen voltage. It should 
be observed that this bleeder power may be usefully 
employed to energize low-power stages of the trans- 
mitter. 


PLATE OPERATION - The maximum rated plate 
dissipation power is 600 watts. Except for brief 
periods during circuit adjustments, this maximum 
value should not be exceeded. 

The top cap on the anode cooler may be used as 
a plate terminal at low frequencies or a circular 
clamp or spring-finger collet encircling the cylindri- 


cal outer surface of the anode cooler may be used at 
high frequencies. 

Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize 
radio-frequency loses. The anode cooler should be 
inspected periodically and cleaned when necessary 
to remove any dirt which might interfere with ef- 
fective cooling. 


INTERMODULATION DISTORTION - The typical 
radio frequency linear amplifier operating condi- 
tions, including the distortion data, are based on 
actual operation in a grid-driven amplifier. Because 
the 4CX600J has very low grid interception it is pos- 
sible to drive the grid positive without any adverse 
effects upon the distortion level or upon the driver. 
Class AB2 linear amplifier operation is therefore pos- 
sible and recommended. It is also recommended that a 
low impedance driver be used and that the input of the 
4CX600J be swamped with a 1000 ohm resistor from 
grid to cathode so as to provide an almost constant 
load to the driver. 
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PIN DATA 
PIN | &/OR BASE RING-SCREEN GRID 
PINS 2,4,7-CONTROL GRID 


PINS 3,6,8 - CATHODE 
PIN 5- HEATER 
CENTER PIN- HEATER 


8560A 


CONDUCTION-COOLED 
RADIAL-BEAM 
POWER TETRODE 


The 8560A is a ceramic/metal conduction-cooled, external-anode radial- 
beam tetrode intended for use as an rf amplifier or oscillator or in audio 
amplifier or modulator service. 

The 8560A has electrical characteristics which are similar but not 
identical to the 7203/4CX250B. 

Anode dissipation is limited only by heat-sink capability, and the tube 
is designed for operation at a heater voltage of 6.0 volts. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
STE EV OLLA OCH sor ai cielis.s. atone fetvieltte wei eve ss a 0 cis 6 5 6.0+0.3 V 
Demat emat 0: ULVOLIS  .ceatece oNee cae ec a soar a. 6 es porn oh eure a 2.6 A 
leathode-Heater Potential; Maximum) .*: wo. ......... +150 V 
Amplification Factor (Average): 
lg ARERR ARERR TR cto soe 6 5-5 CeCe Ort GatC Chica CoCr a eee PC 5 
Direct Interelectrode Capacitances (Grounded Cathode)? 
Cle SO 2. ME ea Pes RS Fe a eee ee en ee eee are 16.5 pF 


Cl) 3A SRA 6 SA ee ie. Occ oe Ween St Miers ae Rr ec 500 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 

CETTE 55 SPR eek Gee ohne 2 9 eee tamer hi aMen tS chmanir Arie et ici 2.445 in; 62.1 mm 

DERE ae a BREA are A Se aes) Cerra arene Oe Meets aey i Snr ee peer 1.630 in; 41.4 mm 
PSE AURTETE 2 Sega cen a eres AO Perec es eeceremener = Serer ch ole eminem _ 8.2 0z; 235 gm 
MO Der AT MT Ode OSItOM sry tate rey ep ear faye + a) sca wie nim oe MOR Ms ays sdey tics c \epe ao elec niha itch goes Any 
Maximum Operating Temperature: 

Ceramicy Metal Seals: and’ Anode: Corer s.oiars ote aves seine cies sees 6 wes ls cess 250° 
Cooling: Conduction Cooled 

Recommended Beryllium Oxide thermal link ...........0-- 5+. ee eeee EIMAC SK-1920 
RAO GMIMEN EU SOCKC tow. <s.c om nt ch velo Sabo eaeeL beta Oba ca cand Mere, on tue Gs alls EIMAC SK-660 Series 
Pace) ca c ic, sop tcacs cu «cake nv ot cus astaw ede aot Meteo kab oueuken pane sute Special 9-Pin JEDEC B8-236 

ad (Effective 7-15-71) © by Varian Printed in U.S.A. 
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8560A 


RADIO FREQUENCY LINEAR AMPLIFIER 


TYPICAL OPERATION (Frequencies to 175 MHz) 


GRID DRIVEN (SSB) Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Cl Ne Conditions 
even Plate Voltage ........... 1000 1500 2000 Vdc 

SGreennv.Oltagem.n.wemenncnen mene 350 350 350 Vdc 

I ATIC Grdivoltace: | eae Bay ts aici isl 
Zero-Signal Plate Current.... 100 100 100 mAdc 

DGIREATERVOIIAGES eercneuatereneiccen 2000 VOLTS Single Tone Plate Current ... 250 250 250 mAdc 
Two-Tone Plate Current..... 190 190 190 mAdc 

DGISGREENBV OLA GEmremenencn renner ae 400 VOLTS Sihclecrone Screenicorentae 10 8 Suey. 

DC GRID VOLTAGE aie ciel Sle hecelrm @ 0:0, 8 -250 VOLTS Two-Tone Screen Current2 ae 2s -1 -2 mAdc 

DGERPCATEFGURRENiseacmencmemsicn chen sncne 0.25 AMPERE Single-Tone Grid Currents 0) 0 QO mAdc 
Peak rf Grid Voltage2...... 50 50 50 v 

PEATE ISSIEATIO Nasmcmemcmc men: See COOLING NOTE PiateOutput rovers amen 120 215 300 W 

SCREEN DISSIPATION ctieWeu ote «wer eke rej s 12 WATTS Resonant Load tmpedance 2000 3000 4000 Q 

GRID DISSIPATION «2-5. +++ -0 2 WATTS 1. Adjust to specified zero-signal dc plate current. 
2. Approximate value. 

RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz) 

GRID DRIVEN, CARRIER CONDITIONS Sua CAD PARE 

Class ABy Plate Voltage.........00% 1000 1500 2000 Vde 
screen Voltages o. 2)-..u es 350 350 350 Vdc 

MAXIMUM RATINGS GridiVoltagesln. eet eer neeeeee -55 -55 -55 Vdc 
Zero-Signal Plate Current .... 100 100 100 mAdc 
Carrier Plate Current ....... 150 150 150 mAdc 

Ox HENS WIENGES sooo aGgobcoce 2000 VOLTS Carrier Screen Current ...... 3 4 “4 (mAdc 

DGISGREENRV OLTAG Earache nein: 400 VOLTS Peak rf Grid Voltage2....... AMS 25 25m, 

DCIGRID VOLTAGES eee -250 VOLTS Plate Output Power ........ 30, 50 65 W 

DGIPEATESCURRENiien-mcncncn nnn m-nn- 0.25 AMPERE 

PLATE DISSIPATION .......-- See COOLING NOTE 1. Adjust to specified zero-signal dc plate current 

SCREENED ISSIPAMIONimcmen enc mcm ements 12 WATTS 

GRID DISSIPATION ......-.:.0%. 2 WATTS 2. Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION(Frequencies to 175 MHz) |500 MHz 

OR OSCILLATOR Plate Voltage....... 500 1000 1500 2000/2000 Vdc 

Class C Telegraphy or FM Telephony Screen Voltage ..... 250 250 250 250] 300 Vdc 

(Key-Down Conditions) Grid Voltage ....... -90 -90 -90 -90} -90 Vdc 
Riate. Currentee-senenene 250 250 250 250] 250 mAdc 
Screen Currentl..... 45 38 21 19 10 mAdc 

MAXIMUM RATINGS GricuGurren.t eeeaemcencme 35 31 28 26 25 mAdc 
Peak rf Grid Voltagel.. 114 114 112 112] --- v 
Measured Driving 

DG PEATEVOLTAGER acucreucnonstonene tere 2000 VOLTS Power Lee Lee rey <hsy < Pie VECH) ee i) 

DG SGREENSV OLTAGER  neustsn einen aa 300 VOLTS Plate Input Power .... 125 250 375 500] 500 W 

DCIGRID VOLIAGEsei siete -250 VOLTS Plate) Output Power (tg) 70s) 12055280 9390 |e22oaN 

BC-PUATE CURREN TINGS eeters ee 0.25 SAMPERE 1) tie can ccm ica NP NT a aad | EB 

PEATE: DISSIPATION 0.7 enau-cens See COOLING NOTE 

SCREEN DISSIPATION .....--eeees 12 WATTS 1. Approximate value. 

GRID DISSIPATION ......-.-.--> 2 WATTS 


COOLING NOTE: When using the SK-1920 BeO thermal link between the anode and heat sink, the maximum allowable 
thermal gradient from the hottest part of the anode to the heat sink is 1.9°C per watt of anode dissi- 


pation. Example: Maximum anode temperature = 250°C; maximum heat sink temperature for 200 watts 
of anode dissipation is then g590c. 200W = 445°C 
1.9°C/W 


8560A 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 175 MHz) 


AMPLIFIER-GRID DRIVEN 


Class C Telephony (Carrier Conditions) 


Pi GterWOMAUC aerate ods cee 615i 6 500 1000 1500 Vdc 


MAXIMUM RATINGS SCheehe VOlitagGes wares is on 250 250 250 Vdc 
GridaVoltagemecns seats cs) -100 -100 -100 Vdc 
D GAPEAT ELV OLTAGEsisrarcreteeceeneee ene 1500 VOLTS PlatesGurrentee: wee sere osener 200 200 200 mAdc 
DGS GREENBV OLTAGES ame tenel cniatens tae 300 VOLTS Screen currents vas seas 31 Pap) 20 mAdc 
DGIGRIDINOETAGE Ms sists cep teenie -250 VOLTS Grice GuIelt Sete ty aie a i 14 14 mAdc 
EC He AINE (QURIRIEN 5 oo oon toon e 0.20 AMPERE Peak rf Grid Voltage ....... 118 7 Wy 
PLATE DISSIPATION!,....... See COOLING NOTE Calculated Driving Power.... 1.8 7 1.7 W 
SCREEN: DISSIPATION: . = « ersuwets aus 12 WATTS Plate Input Power ......--. 100 200 300 W 
(ello) ISSA OINES he SAH oR So ac 2 WATTS Plate Output Power ........ 60 145 235 W 
1. Corresponds to 250 watts at 100% sine-wave modu- 
lation. 
2. Average, with or without modulation. 3. Approximate value. 
a 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 
TOR. (Sinusoidal Wave) PlatesVoltager. hreaers -menementel te 1000 1500 2000 Vdc 
ScrecheVolitage= 2. 7. ueeiene 350 350 350 Vdc 
Grice oltage i723) araas mauris -55 -55 -55 Vdc 
MAXIMUM RATINGS (Per Tube) Zero-Signal Plate Current .... 200 200 200 mAdc 
Max Signal Plate Current .... 500 500 500 mAdc 
DiereATe VOLTAGE ...- 2s 0- sess 2000 VOLTS Max Signal Screen Current1... 20 16 10 mAdc 
MOSSCREENBVOLT AGE Fab dn tnte ss rs 400 VOLTS Max Signal Grid Currentl. .... 0 0) 0 mAdc 
SAGRUD MY OLTANGE® 8a ube oie areee ene s -250 VOLTS Peak af Grid Voltage2,...... 50 50 50 v 
PEATE CURRENT... 20. 86 he LS 0.25 AMPERE Peak Driving Power ....... 0 ; 0 w 
2 Plate |INpUtAPOweheeenene sis. 500 dfs 1000 W 
BESTE DISSIPATION \40 ack eo See COOLING NOTE Bes Curnee Pace ee ah 130 600 W 
SGREEN’ DISSIPATIION 3 4. 02s se «a 12 WATTS faad Resiatance 
é® ele DISSIPATION: G2 fea teyaur 2 WATTS (Blatetto platelet eens. 3500 6200 9500 Q 


1. Approximate value. 


2. Per Tube. 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Pie aterearre heat O.0 Ol tS) es, spaast cemetery otros ce eas tate st alae: ocak al 7a 2.9 A 
Interelectrode Capacitances (grounded cathode) | 


Cert aris als Sy Shy GP ee Ree er Oe oe Cee ee 
(Conte aos. Sale e sia ac. i nbs sete 40 ae Oo 
San) | he Cee oer ree ec. cs cr te Re ea ae tea I ta a oe os ramen te 
Cathode Warmup Time ......-..+..+.4--> Se io cp a cine Ace te Ci eg 30 —--= ‘sec 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with EIA Standard 
&® RS-191. (See APPLICATION NOTE on Capacitance) 


8560A 


MOUNTING & SOCKETING - The 8560A may be 
mounted in any position, but its mounting is nor- 
mally controlled by the heat sink configuration 
and location. Where possible, the socket can be 
mounted on a bracket which in turn is mounted to 
the heat sink so that the one sink will act for re- 
moval of heat from the tube anode and also the 
tube base. The EIMAC SK-1920 beryllium oxide 
(BeO) thermal link is available for use between 
the tube anode and the heat sink. BeO is a cera- 
mic material which exhibits high thermal conduc- 
tance, similar to aluminum, and high electrical 
resistance and low loss typical of ceramics. Pro- 
perly installed, it provides a low thermal resis- 
tance path allowing the anode heat to be transfer- 
red to the heat sink, while providing electrical 
isolation between the anode and the sink. 

The EIMAC SK-660 series of sockets are de- 
Signed for use in heat-sink applications. The 
SK-660 and SK-660A both use a high-alumina 
ceramic body, while the SK-661 and the SK-661A 
use a BeO body. The SK-661A includes a bracket 
which is adaptable to some heat-sink design ap- 
plications. 


VIBRATION & SHOCK - The 8560A is capable 
of satisfactorily withstanding ordinary shock and 
vibration, such as encountered in shipment and 
normal handling. The tube will function well in 
automobile and truck mobile installations and 
Similar environments. However, when shock and 
vibration more severe than this are expected, it 
is Suggested that other, more rugged, EIMAC tube 
types be considered. 


COOLING - This tube is designed for use in a 
conduction-cooled system, where the anode is in 
direct intimate contact with a heat sink, or 
coupled to the heat sink by means of a BeO ther- 
mal link. The heat sink in turn can be cooled by 
natural (free) convection, forced-air convection, 
liquid cooling, or a combination of these methods. 
The design choice is determined by the tube ap- 
plication, but in all cases the cooling system 
must maintain the anode and the ceramic/metal 
seal temperatures below 250°C. 

Intimacy of contact and pressure are two fac- 
tors which will effect transfer of heat from the 
tube anode to the heat sink, whether direct or 
through a thermal link such as the EIMAC SK- 
1920. A good thermally conductive compound 
Should be used in the interface between mating 
parts to reduce thermal resistance of the joints. 
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Examples of commercially available thermal joint 
compound are: 

WAKEFIELD 120 - Wakefield Engineering Co., 
Wakefield, Mass. 01880. 

DOW CORNING 340- Dow Corning Corp., 
Midland, Mich. 48640 

ASTRODYNE THERMAL BOND 312 - Astro- 
dyne Inc., Burlington, Mass. 01803. 

G.E. INSULGREASE G641-G.E. Company, 
Cleveland, Ohio 44117. 

The method of fastening the tube to the heat 
Sink should provide reasonable compression to 
reduce interface thermal resistance. When it is 
desired to insulate the anode from the heat sink, 
the EIMAC SK-1920 thermal link is recommended, 
as it is the correct size and thickness to match 
the physical and electrical characteristics of the 
8560A tube. 

Socketing is accomplished with one of the 
units mentioned earlier, mounted so as to provide 
a path for heat from the base of the tube toa 
heat-sink surface. The designer is cautioned to 
allow for some lateral movement in the socket 
mount, and to make sure the anode (or anode/ 
thermal link combination) is flat against the heat 
Sink before the socket mounts are tightened, or 
heat transfer may be Seriously affected. 

In all cases, temperature of the tube anode and 
the ceramic/metal seals is the limiting factor, 
and the equipment designer is encouraged to use 
temperature-sensitive paint or other temperature- 
Sensing devices in connection with any equipment 
design before the layout is finalized. 


HEATER - The rated heater voltage for the 
8560A is 6.0 volts and should be maintained as 
closely as practical. Short-time changes of +10% 
will not damage the tube, but variations in per- 
formance must be expected. The heater voltage 
must be maintained within +5% to minimize these 
variations and to obtain maximum tube life. 

At frequencies above approximately 300 MHz, 
transit-time effects begin to influence the cathode 
temperature. The amount of driving power diverted 
to heating the cathode by back-bombardment will 
depend on frequency, plate current, and driving 
power. When the tube is driven to maximum input 
as a Class-C amplifier, the heater voltage should 
be reduced according to the following table: 


Frequency (MHz) Ef (Volts) 


300 or lower 6.00 
301 to 400 5.75 
401 to 500 5.50 


CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi- 
mum rated dc input current is 200 mA for plate- 
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 
ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 


GRID OPERATION - The maximum rated dc 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max- 
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 
amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis- 
Sipation, so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re- 
sistance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen i's 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 
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In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf 
signal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a nor- 
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 
tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube series regulator can be used only when 
an adequate bleeder resistor is provided. 

Self-modulation of the screen in plate-mod- 
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans- 
former or by means of a small separate modulator 
tube will usually be more satisfactory. Screen- 
voltage modulation factors between 0.75 and 1.0 
will result in 100% modulation for plate-modulated 
rf amplifiers using the 8560A. 


PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate- 
modulated applications the carrier plate dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis- 
Sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 
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Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


VHF OPERATION - The 8560A is suitable 
for use in the VHF region. Such operation should 
be conducted with heavy plate loading, minimum 
bias, and the lowest driving power consistent 
with satisfactory performance. It is often prefer- 
able to operate at a sacrifice in efficiency to 
obtain increased tube life. 


DANGER-BERYLLIUM OXIDE CERAMICS (BeO) 
Do not alter, grind, lap, fire, chemically clean, or 
perform any other operation on the SK-1920 Beryl- 
lium Oxide thermal link used with the 8560A or 
any other equivalent section of BeO used with 
the 8560A. Normal use of Beryllium Oxide cer- 
amics parts is not hazardous, but the user is cau- 
tioned that breathing small quantities of the dust 
or fumes from Beryllium Oxide can seriously 
injure or kill. 


HIGH VOLTAGE - The 8560A operates at volt- 
ages which can be deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge high 
voltage condensers whenever access doors are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL. 


PIN NO. | _ SCREEN GRID PIN NO. 6 CATHODE 

PIN NO. 2 CATHODE PIN NO. 7 HEATER 

PIN NO.3_ HEATER PIN NO. 8 CATHODE 

PIN NO.4 CATHODE CENTER PIN—CONTROL GRID 


PIN NO.5__1.C.D0 NOT USE FOR 
EXTERNAL CON- 
NECTION 


SURFACE a 
SEE NOTES 3, 


4 & 5, AND 
ROUGHNESS(M) 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values are 
highly significant in the design. 


SPECIAL APPLICATIONS-If it is desired to op- 
erate these tubes under conditions widely differ- 
ent from those given here, write to Application 
Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 


recommendations. 
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4CX350FJ 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8904/4CX350FJ is a compact radial-beam tetrode 
with a maximum plate dissipation of 350 watts, intended for Class 
AB linear rf amplifier service. The tube has rugged internal con- 
struction features. 

The 8904/4CX350FJ may be used as an exact replacement for 
the 8322/4CX350F in most applications, requiring only minor circuit 
adjustment and retuning. The tube has improved intermodulation 
distortion characteristics. It contains a 26.5 volt heater, and is 
recommended for new equipment designs. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Cathode: Oxide-coated, Unipotential 


“OPE. 2 os Aco ope eee oak eee 20.582 13eV 
Brena OLD IVONS 5. sss eres oe es 0.65 A 
Transconductance (Average): 
SIE UTA Clee vad ee cache io ynWee circ! otebep « toaeintends eynih ofl viceticgs Salekal = 22,000 yumhos 
&® Amplification Factor (Average): 
ON NER W » Ry ON Ah ae ee ee re ee ee 17 
Direct Interelectrode Capacitances (grounded cathode) 2 
IY 0 ta a RSG hE Oem ints Pee Chea Oo ORE er mnmeana: CRE crs. cere ar ae 22.0 pF 
ESEER. oe Spaeth har re ae par ae tate et cca pr 5.9 pF 
Cs 5 Lag hy Gy I ea ecm, Care tice Hi Out hrc enet: 0.033 pF 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
SESE ohn, 23s AS ECU EeLEE 1 Oar Ee eee ce ea Ree Special 9-pin, JEDEC B8-236 
Recommended Air-System Socket .. 2... 2.2 eee ce cence senecres EIMAC SK-600 Series 
RECORMeENCeO AIL CHIMNEY se. side lat = \-tsietehe ols «ls Lelthyte st vieeeel ste... = EIMAC SK-600 Series 
Maximum Overall Dimensions: 
| Lista Ho nde ne dea ne a RRC Scr acc eto) Deon eee ee nearest ace 2.46 in; 62.59 mm 
"SEU RES Lew i aR at Lary ae re Riper ae 1.64 in; 41.65 mm 
era ties POSTUONE fis. tacst lo Cleo usdpeetourls plenel Ls 0e? sits he Tihs eh obs ie ste iees te i -thilatevauals Any 
Cestiny Oly 2A eee ee ne eet Ce eee carer ery Ae ena eee ee Forced Air 
(Effective 9-1-71) © by Varian Printed in U.S.A. 
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RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 


GRID DRIVEN Class AB1, Grid Driven, Peak Envelope or Modulation 
Class AB 1 Crest Conditions 
Plate VOltageiesntyat. cee eae 1400 2200 Vdc 
ABSOLUTE MAXIMUM RATINGS: Screen Voltage. ........... 300 400 Vdc 
Grid Voltage, eee eee -14 -19 Vde 
Zero-Signal Plate Current..... 80 100 mAdc 
DG PEATE VOLTAGE sob asdiars 1 vip take mastuel MARIE Single-Tone Plate Current. .... 165 227 mAdc 
DS SSENSSN) WMOIWNG= oh on acodgosok 400 VOLTS Single-Tone Screen Current 2... 6 8 mAdc 
DG PEALE CURREN [aera ssua: <t otds re tenes 300 MA Useful Output Power3 ....... 100 250 W 
PLATEADISSIPATIONmrtenrvathe rte estes 350 WATTS Resonant Load Impedance. ... . 3600 5000 () 
Intermodulation Distortion 4 
Aaa bas eel Gee anes 8 WATTS 
SE UM catty. 2 MA 3rd) Order Products we.) nmene -45 -40 dB 
GRID CURRENT .....-.--..+-4-. 5th Order Products ....... -50 -45 db 


3. Power delivered to the load. 
4. The IMD products are referenced against one tone 
of a two-equal-tone signal. 


1, Adjust to specified Zero-Signal Plate Current. 


2. Approximate value. 


TYPICAL OPERATION data is obtained from direct measurement. Adjustment of the rf grid voltage to obtain the 
specified bias, screen, and plate voltages is assumed. If this procedure is followed, there will! be little varia- 


tion in output power when the tube is changed, even though there may be some variation in Screen current, 
which is incidental and which will vary from tube to tube. These current variations cause no difficulty so long 
as the circuit maintains the correct screen grid voltage in the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 


Heaters Currentiat:20;5)volts = si.) aiken es ee eee, en () 25 (J () SP 
Interelectrode Capacitances! (grounded cathode): 


Cite iveavagenese steno crete hs ve Cobcnc: «ee teatets. SRROE Re ber Oe a meee a ae en) (}-() 24.0 pF 
COUL teste cete a fete torep er iceicte eu tla er ch ceca yts oe ene ee net 5.6 O.2epr 
OF A ee aren hs eae rk CAME harm aera PR es 2 oe --- 0.038 pF 
APPLICATION 
MECHANICAL 
MOUNTING - The 4CX350FJ may be operated socket for applications where environmental 


in any position. An EIMAC Air-System Socket, 
SK-600 series, or a socket having equivalent 
characteristics, is required. Sockets are available 
with or without built-in screen bypass capacitors 


stress is anticipated. 


COOLING - Sufficient cooling must be provided 
for the anode, base seals, and body seals to 


and may be obtained with either grounded or un- 
grounded cathode terminals. Air chimneys are 
also available for these sockets, including a unit 
which securely clamps the tube into place in the 


maintain operating temperatures below the rated 
maximum value. Air requirements to maintain 
seal temperatures at 225°C in 50°C ambient air 
are shown. These values apply when the EIMAC 


SK-600 or SK-610 socket is used with the SK-606 
chimney, with air flowing in the base-to-anode 
direction. 


Minimum Cooling Air Flow Requirements 


70,000 Fest 


Plate 
Dissipation] Air Flow} Approx. Air Flow | Approx. 
(watts) (cfm) Press.drop (cfm) Press.drop, 
In. H20 In. H2O 


250 5.3 0.6 Usd 0.85 
300 625 Re) S15 1.25 
350 7.8 ee [20 1.90 


Experience has shown that if reliable long-life 
Operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodically 
and cleaned when necessary to remove any dirt, 
which may interfere with effective cooling. 


The blower selected in any given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown, plus any drop encountered in ducts and 
filters,and the blower must be designed to deliver 
the air at the desired altitude. 


It should be borne in mind that operating tempera- 
ture is the sole criterion of cooling effectiveness. 
One method of measuring the surface temperature 
is by the use of a temperature-sensitive lacquer 
or paint. When these materials are used, thin ap- 
plications must be used to avoid interference with 
the transfer of heat from the tube to the air 
stream,which would cause inaccurate indications. 


SHOCK AND VIBRATION - The 4CX350FJ is 
recommended for applications where environ- 
mental stress is anticipated and reliable opera- 
tion must be maintained under these circum- 
stances. The tube is routinely tested at a vibra- 
tion level of 10 G, over the frequency range of 28 
to 750 Hertz, with full operating voltages applied, 
and also tested under 90 G long-duration (11 
milliseconds) shock conditions, also with volt- 
ages applied. When shock or vibration stressing 
is expected, it is extremely important that rela- 
tive motion between socket and tube be prevented 
or restricted by clamping the tube into place. This 
may be done with EIMAC Air-System Socket 
SK-620 or SK-630 and the EIMAC SK-636B chim- 
ney, which includes a clamping mechanism. 
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ELECTRICAL 


HEATER - The heater voltage for the 4CX350F J 
is 26.5 volts and should be maintained as closely 
as possible. Short-time variations of +10% of 
the rated value will not damage the tube, but 
voltage should be maintained within +5% of rated 
value to minimize variations in performance and 
to obtain maximum life. 


CATHODE OPERATION - The cathode is in- 
ternally connected to the four even-numbered base 
pins, and all four corresponding socket terminals 
should be used to make connection to the external 
circuits. At radio frequencies it is important to 
keep cathode leads short and direct and to use 
conductors with large areas to minimize inductive 
reactance in series with the cathode leads. 


It is recommended that rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts, regardless 
of polarity. 


STANDBY OPERATION - When equipment is 
designed for very low-duty operation,where stand- 
by periods of many hours or even days at one 
time are anticipated, it is good engineering prac- 
tice to include circuitry for reduction of the 
heater voltage of an oxide-cathode tube during 
the standby periods. This will greatly minimize 
the release of sublimation products within the 
tube. A reduction in heater voltage of 10% from 
the nominal value is recommended during such 
long standby periods, with simultaneous switch- 
ing to normal voltage when the equipment is 
switched from STANDBY to OPERATE. A re- 
duction in heater voltage of more than 10% is 
possible if operation is not attempted for several 
seconds after switching from the STANDBY to the 
OPERATE mode. 


CONTROL-GRID OPERATION - The grid dissi- 
pation rating of the 4CX350FJ is zero watts. The 
grid current rating of 2.0 milliamperes allows the 
flow of positive grid current for peak-signal moni- 
toring purposes. 


SCREEN-GRID OPERATION - The maximum 
rated power dissipation for the screen grid of the 
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4CX350FJ is 8.0 watts, and the screen input 
power should be kept below that level. The pro- 
duct of the peak screen voltage and the indicated 
dc screen current approximates the screen input 
power except when the screen current indication 
is near zero or negative. In the usual tetrode 
amplifier, where no signal voltage appears be- 
tween cathode and screen, the peak screen volt- 
age is equal to the de screen voltage. 


If tuning of a linear amplifier circuit is to be done 
under single-tone conditions, extra care should be 
exercised to be sure the screen dissipation rating 
is not exceeded, as this is often the limiting 
factor during this type of operation. 


Protection for the screen can be provided by an 
over-current relay and by interlocking the screen 
supply so the plate voltage must be applied be- 
fore screen voltage can be applied. 


The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliameter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this characteristic 
in mind, so that the correct operating voltage will 
be maintained on the screen under all conditions. 
A current path from the screen to cathode must be 
provided by a bleeder resistor or shunt regulator 
connected between screen and cathode and ar- 
ranged to pass approximately 15 milliamperes per 
connected screen. A series regulator circuit can 
be used only when an adequate bleeder resistor 
is provided. 


PLATE OPERATION - The maximum rated 
plate-dissipation power for the 4CX350FJ is 350 
watts. The maximum dissipation rating may be 
exceeded for brief periods during circuit adjust- 
ment without damage to the tube. 


At frequencies up to approximately 30 Megahertz 
the top cap on the anode cooler may be used for a 
plate terminal. At higher frequencies a circular 
clamp or spring-finger collet encircling the outer 
surface of the anode cooler should be used. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide for in- 
dividual metering and individual adjustment of 
the bias or screen voltage to equalize inputs. 


Where overload protection is provided, it should 
be capable of protecting the surviving tube(s) in 
the event one tube should fail. 


UHF OPERATION - The 4CX350FJ is useful in 
the UHF region. Operation at these frequencies 
should be conducted with heavy plate loading and 
the lowest driving power consistent with satis- 
factory performance. It is often preferable to op- 
erate at a sacrifice in efficiency to obtain in- 
creased tube life. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a _ period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values are 
highly significant in the design. 


HIGH VOLTAGE - The 4CX350FJ operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge high- 


voltage condensers whenever access doors are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL. 


PIN No. I: 


PIN No.2: 


PIN No.3: 


PIN No.4: 


PIN No.5: 
PIN No.6: 
PIN No.7: 
PIN No.8: 


SCREEN GRID 
CATHODE 
HEATER 
CATHODE 


I.C. DO NOT USE FOR EXTERNAL CONNECTION 


CATHODE 
HEATER 
CATHODE 


CENTER PIN: CONTROL GRID 


| A 2 eR 
(ALIGNED WITH 


CONTROL GRID 
GUIDE LWWG) 


8904/4CX3 50FJ 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, CA 94070, for infor- 
mation and recommendations. 


DIMENSIONAL DATA 


INCHES MILLIMETERS 
MIN. | MAX. | MIN. | MAX. 
2.324 | 2.464 | 59.03 | 62.59 
1.610 | 1.640 | 40.89 | 41.66 
1.810 | 1.910 
0.750 | 0.810 
0710 | 0.790 | 18.03 
-- | 1406 | -- 

0.187 | -- | 475 
BASE: B8-236 
(JEDEC DESIGNATION) 


xX |OIN|IM\Os/o]|oal|yp 


0.559 
0.240 


NOTES: 
I. REF DIMS. ARE FOR INFO. ONLY 


AND ARE NOT REQD. FOR 
INSPECTION PURPOSES. 
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SURFACE ONLY) | | | : () 
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8809 
4CX600J 


8921 


4CX600JA 
ULTRA LINEAR 
POWER TETRODE 


The EIMAC 8809/4CX600J is a ceramic/metal, 
forced-air cooled, radial beam tetrode with a rated 
maximum plate dissipation of 600 watts. It is a low- 
voltage, high-current tube specifically designed for 
exceptionally low intermodulation distortion and low 
grid interception. The low distortion characteristics 
make the 8809/4CX600J especially suitable for 
radio-frequency and audio-frequency linear amplifier 
service. 


The 8921/4CX600JA has a larger anode cooler for reduced cooling air pressure-drop. It is elec- 
trically identical to the 4CX600J. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
HeAIerL SVOMUAPCH aan caterer leve tat sce ctctis taka ies Sess dr oe os dees te eo eee Od ieee BA) 
uirrent ta taOs UevOlt Sitwene econ k. She nds teGeh contede Gets sates se ere ee ace ls 5.4 A 
Cathode: Heater Potential (maximum). ire te et.al en etenc« eens +150 V 
Transconductance (Average): 
Ip=0.3 Adc, Epp =350 Vdc wee eee eee eee eee eee eee ee 27,000 yumhos 
Direct Interelectrode Capacitance (grounded cathode) 2 
Timed treme cde: cuca ceee st ae Teta cams esate: Che shh auiace PRET A te velrweel ks 50.0 pF 
CQUL MGR s: hehe cr oc ie eM RP NEO eats a. o ecere 8. 6 "sh apiaemededs beeua bela 6.3 pF 
GED ERAS en PPA ORE So toe 2 Se ren Sor tee SCRE Geran Bree 13 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
4CX600J 4CX600JA 
[een ot inpihare cients ee fhe oa egies Pyeng tet Mea th ree oe 2.71 in; 68.8 mm 2.71 in; 68.8 mm 
WE TA es eae ee een cho eens Si eee sea 2.08 in; 52.8 mm 2.52 in; 64.0 mm 
NGCAWE1 OUR tin eadctiogtall avn dts toliiy SREsmte dueetd’ shit viens aoe olor « 7.70z; 218 gm 9.00z; 255 gm 
Opera tine: POSttion ect .: Mere eeelct tee el wether Na) tite enone ens weteden ich cca mister te ets teste Any 
Maximum Operating Temperature: 
Berane MetalssealS-ere as seen ck Mae cnrc ied coors dines sacar en etic kk aA et yea aod a 250¢C 
ANOUCEIZOTC meat scoe ce atahomee itwes our pe duns i oere Wal cis bavielht dette ie 3a” x Acie es onl adie eae Eu otinc eee 25023 
(Effective 8-15-71) © by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


4CX600J/4CX600JA 


COOL Cureteter ann tered Vons fever cher ceabetsts ale cebeu ameter er cdaters beret ersten ie stcase ten sos eton ents Forced air 
EEE As 5 en Ge Oy aes Chae ca Oe een OMe CE ECT RODIN C Vattlcls 
Kecominended: AinSystem:SOCKe{iss.1. o suete «kets ts toes che ci ste evel s fs 5) o's 4eds the ste ce mS EO 
Recommended’ Air;Chimney (4CX000] ) ico irae «cinta so cite sis sicrsishousts cet stelstes, OO Ke O40 
Recommended?Air. Chimney (AGXO00TA) cece = ct vec orci aretaters voebubetore metiuehe cle tater ieee OIC eODG 


RADIO FREQUENCY LINEAR AMPLIFIER Two-Tone Screen Current3..... -2 3 10 mAdc 
GRID DRIVEN Class AB Single-Tone Grid Current? ..... 0 0 0.5 mAdc 
Two-Tone Grid Current3...... 0 0 0.2 mAdc 
ABSOLUTE MAXIMUM RATINGS Peak rf Grid to Ground Voltage 3. SY SHS 7A0) 
Single-Tone Useful Output Power 550 553 1100 W 
Di PEATECV OLT AGES cits ces hie alten cee 3000 VOLTS Resonant Load Impedance..... 2000 2000 2000 22 
DGESCREEN VOLTAGES, s0 03 2c. ern oe 450 VOLTS __Intermodulation Distortion Products2 
DGIPEATESCURRENimacrsmeecencbcr em enencn noes 0.6 AMPERE SrdOrderi 0. eo tte ee -43. -46 -40 db 
PEATESDISSIPATIION: .tws0.0. ean eiemenetten emer 600 WATTS 5th Orders. ce sce eee -43. -51 -40 db 
SCREENS ISSIPATION@- geen ieee enone 15 WATTS 
GRIDIDISSIPATION Bee eee 1 WATT 1. Adjust to specified zero-signal dc plate current. 
TYPICAL OPERATION (Frequencies to 30 MHz) 2. The intermodulation distortion products will be as 
Class AB, Grid Driven, Peak Envelope or Modulation Crest specified or better for all levels from zero-signal to 


maximum outout power and are referenced against one 


Conditions. tone of a two equal tone signal. 

Plate Voltage: Ses. see eee ene 2000 2000 2500 Vdc 3. Approximate values. 

pee Notes. a ipicee eee wets --- (4) (5&6) 

Screen: Voltages; once Boeke cess S50 mR SOOM CoOmVac 4. Cathode resistor 11 ohms, bypassed by 4000 pF. 
Grid:Voltage: 1") wae. ae aes -41 -41 -41 Vdc 
Zero-Signal Plate Current ..... 300 200 175 mAdc_ 5. Cathode resistor 11 ohms, no bypass capacitor. 
Single-Tone Plate Current..... 500 497 680 mAdc 
Two-Tone Plate Current ...... 350 365 475 mAdc_ 6. Complex signal such that de plate current maximum 
Single-Tone Screen Current3... 5 16 30 mAdc rating of 600 mA not exceeded. 


a enn nn en 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) Class AB1 
MODULATOR Class AB, Grid Driven (Sinusoidal 


Rlate:Voltage ses ee ae 2000 2500 2800 Vdc 
Wave) Screen Voltage........... 350 350 350 Vdc 
GridwVoltaga| 73.0. ee -52 -52 -52 Vdc 
Zero-Signal Plate Current .... 200 200 200 mAdc 
ABSOLUTE MAXIMUM RATINGS (per tube) Max. Signal Plate Current.... 1.13 1.14 1.14 Adc 
Zero-Signal Screen Current ... -1 -2 0 mAdc 
DGiPLATE: VOLTAGEM @snp ante ua. 3000 VOLTS Me A ep aes peat BS 98 2 a ie 2 mAdc 
eak af Grid Voltage+...... Vv 
DU SCREEN DV OUTAGE Spe stateie 0.0 ncge) NAOT LE Plate Output Power ........ 1430 1720 1985 W 
DCAPEATE;GURREN|Iienen mene nen -6 AMPERE Load Resistance(plate to plate) 3850 4200 4800 
PLATESDISSIPATION Gagne er ere eee ee 600 WATTS ; 
1. Approximate value. 
SCREENIDISSIPATION memento ene 15 WATTS 2. Per Tube. 
GRID DISSIPATION Sac ten tee 1 WATT 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Heater::Current'at:6.0 volts .24..0%..0..0, cal eee 5.0 5.8 A 
Cathode Warmup Time™.ne..-s ies, eee -- minutes 


4CX600J/4CX600JA 


Interelectrode Capacitances! (grounded cathode connection) Min. Max. 
Call beg oe Guteee eRe Det Calan manent ye ROE eA Pee ners rhe ae 4020 a 04,0 pe 
LOE cet gc OCR EMEUEHO: CEC TORSO at i BCC eS eae toes bee he a, Masao Be fs 5) /me USO 
OO ee ea CRC Re See ak Oo re ace eee Sik ste Cate urce its MRO opis 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


COOLING - The maximum temperature rating for 
the anode core of the 4CX600J is 250°C. Suffi- 
cient forced air circulation must be provided to 
keep the temperature of the anode at the base of 
the cooling fins and the temperature of the ceram- 
ic/metal seals below 250°C. Air flow require- 
ments to maintain seal temperature at 225°C in 
ambient air are tabulated below (for operation 
below 30 megahertz), for the tube mounted in the 
recommended air-system socket and chimney, and 
air flowing in the base-to-anode direction. 

Since the power dissipated by the heater re- 
presents about 33 watts and since grid plus 
screen dissipation can represent additional 
power, allowance has been made in preparing this 
tabulation for an additional 40 watts dissipation. 

The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown below plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. 


4CX600J 


10,000 FEET 


10.2 
ied! 
38.7 


4CX600JA 


10.2 
17.7 
38.7 


HEATER - The rated heater voltage for these 
tubes is 6.0 volts. The voltage, as measured at 
the socket, should be maintained at this value to 
minimize variations in operation and to obtain 
maximum tube life. In no case should the voltage 
be allowed to exceed 5% above the rated value 
except for short periods. 


It is recommended that the heater voltage be 
applied for a period of not less than 5 minutes 
before other operating voltages are applied. 


Refer to the EIMAC Division of Varian for 
special instructions if it is necessary to reduce 
cathode warmup time. 


GRID OPERATION - The grid dissipation rating 
of these tubes is 1 watt. The design features 
which make these such extremely linear tubes 
also contribute to very low grid interception. The 
grid may be driven into the positive grid region 
in the typical operation of the tube. 


SCREEN OPERATION - Tetrode tubes may ex- 
hibit reversed screen current to a greater or les- 
ser degree depending on the individual tube. The 
4CX600J and 4CX600JA, under some operating 
conditions, may indicate negative screen currents 
in the order of 10 milliamperes. 


The maximum rated power dissipation for the 
screen grid is 15 watts and the screen power 
should be kept below this level. The product of 
the peak screen voltage and the indicated dc 
screen current approximates the screen input 
power except when the screen current indication 
is near zero or negative. In the usualtetrode 
amplifier, where no signal voltage appears be- 
tween cathode and screen, the peak screen volt- 
age is equal to the dc screen voltage. Experience 
has shown that the screen will operate within the 
limits established for this tube if the indicated 
screen current, plate voltage and drive voltage 
approximate the ‘‘Typical Operation’’ values. 


The screen supply voltage must be maintained 
constant for any values of negative and positive 
screen currents that may be encountered. Danger- 
ously high plate currents may flow if the screen 
power supply exhibits a rising voltage character- 
istic with negative screen current. Stabilization 
may be accomplished in several different ways. A 
bleeder resistor may be connected from screen to 
cathode; a zener regulator may be connected from 


screen to cathode; or an electron-tube regulator 
circuit may be used in the screen supply. It is 
absolutely essential to use a bleeder if a series 
regulator is employed. The screen bleeder current 
should approximate 20 milliamperes to adequately 
stabilize the screen voltage. It should be observed 
that this bleeder power may be usefully employed 
to energize low-power stages of the transmitter. 


PLATE OPERATION - The maximum rated plate 
dissipation power is 600 watts. Except for brief 
periods during circuit adjustments, this maximum 
value should not be exceeded. 

The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a Cir- 
cular clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler may 
be used at high frequencies. 

Points of electrical contact with the anode 
cooler should be kept clean and free of oxide to 
minimize radio-frequency loses. The anode cooler 
should be inspected periodically and cleaned 
when necessary to remove any dirt which might 
interfere with effective cooling. 


INTERMODULATION DISTORTION - The typi- 
cal radio frequency linear amplifier operating 
conditions, including the distortion data, are 
based on actual operation in a grid-driven ampli- 
fied. Because the 4CX600J and 4CX600JA have 
very low grid interception it is possible to drive 
the grid positive with minimum adverse effects 
upon the distortion level or upon the driver. Class 
AB2 linear amplifier operation is therefore pos- 
sible and recommended. It is also recommended 
that a low impedance driver be used and that the 
input of the 4CX600J or 4CX600JA be swamped 
with a 1000 ohm resistor from grid to cathode so 
as to provide an almost constant load to the 
driver. 

In general, linearity is improved as grid bias 
value is shifted toward Class A operation. Line- 
arity may also be improved without sacrifice of 
efficiency by use of cathode resistors bypassed 
for rf, or with no bypass capacitor. See ‘‘Radio 
Frequency Linear Amplifier, Typical Operation’’. 


CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4CX600J and 4CX600JA can be deadly, so 
the equipment must be designed properly and 
operating precautions must be followed. Design 


4CX600J /4CX600JA 


equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high voltage circuits and 
terminals, with interlock switches to open the 
primary circuits of the power supply and to dis- 
charge high voltage capacitors whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’”’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other fac- 
tors being equal, controlling internal tube capaci- 
tance in this way normally assures good inter- 
changeability of tubes over a period of time, even 
when the tube may be made by different manu- 
facturers. The capacitance values shown in the 
manufacturer’s technical data, or test specifica- 
tions, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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DIMENSIONAL DATA 


INCHES MILLIMETERS 


2.507 


B 
> 
>< 


: oO ; 
= 
Oo 


foz40 | -— | 610 
ris | 1190 | 29.65 | 
Po20s | -- | 5.21 
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PIN DATA 
PIN | &/OR BASE RING-SCREEN GRID 
PINS 2,4,7-CONTROL GRID 

PINS 3,6,8 - CATHODE 

PIN 5- HEATER 

CENTER PIN- HEATER 


TENTATIVE DATA 


8168 


® re, ACK000A 


CERAMIC 
POWER TETRODE 


The Eimac 8168/4CX1000A is a ceramic and metal, forced-air cooled, radial- 
beam tetrode with a rated maximum plate dissipation of 1000 watts. It is a low- 
voltage, high-current tube specifically designed for Class-AB, r-f linear-amplifier or 
audio-amplifier applications where its high gain and low distortion characteristics may 
be used to advantage. At its rated maximum plate voltage of 3000 volts, it is capable of 
producing 1680 watts of peak-envelope output power. Two 8168/4CX1000As operat- 
ing in Class-AB, will produce 3360 watts of audio power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - - - - 3 minutes 

Heater: Voltage = - - = = - : : - - = 6:0 volts 
Current - - - - - . - - - 9.5 11.5 amperes 

Transconductance (Ilpb=1.0 ampere) - - - - - - 37,000 umhos 

Direct Interelectrode Capacitances, Grounded Cathode:* 
Input - . . - . - - - - - 77 90 uuf 
Output . . - - - - - - - 11 13 uuf 
Feedback - - - - - - - - - - - =) 0,02 uuf 

cD Direct Interelectrode Capacitances, Grounded Grid and Screen :* Min. Nom. Max. 
Input -—  - aie tie Whee mie pied acs - - - SL ar « - ne CAN oe 35 uuf 
Output ee en te a na aan Prien ies ean: em F 13 uuf 
Feedback - - - - - - - - . - - - - - - - - - - 0.005 uuf 
- - - 30 me 


Frequency for Maximum Ratings - - - 3 : : Ps : < Z " : 
*In shielded fixture. 


MECHANICAL 


Base - - - - - : : : 2 : i - : 
Maximum Operating Temperatures: 


- - : - Special, breechblock terminal surfaces 


Ceramic-to-Metal Seals - - - - - - - - = - - - - - = - ~ 2 00naG 
Anode Core - - - - - - - 5 - - - - - - - - E = = 250Sa6 
Recommended Socket - - - - - - - = - - - = - - 2 Eimac SK-800 Series 
Operating Position - - - - - - - - - - - - - - - - < - - - - Any 
Maximum Over-All Dimensions: 
Height - - - = - - - - - - = - - - - - - - - 4.75 inches 
Diameter - - - - - - - - - - - - - - - - - - - 3.36 inches 
Net Weight . - - - - - - - - - - - - - - - - - - - 27 ounces 
Shipping Weight (Approximate) - - - - - - - : - - - - - - - - 3 pounds 
CLASS-AB, RADIO-FREQUENCY LINEAR TYPICAL OPERATION 
D-C Plate Voltage - - - - - - 2000 2500 3000 volts 
AMPLIFIER net Sartan nits Diser? Gah91 eatin 325 325 325 volts 
(Single Side-Band Suppressed-Carrier Operation) D-C Grid Voltage?’ - - - - - - 60 —60 —60 volts 
Zero-Signal D-C Plate Current - - - 250 250 250 ma 
MAXIMUM RATINGS Single-Tone D-C Plate Current - - - - 1.0 1.0 0.9 amp 
D-C PLATE VOLTAGE - = = - 3000 MAX. VOLTS Two-Tone Average D-C Plate Current - ~ - 700 700 640 ma 
D-C SCREEN VOLTAGE - fs e - 400 MAX. VOLTS Zero-Signal D-C Screen Current* - - - —2 —2 —2 ma 
Single-T - oh tie = 4 
D-C PLATE CURRENT - ¥ - * 1.0 MAX. AMP Uinta PS roxulsesietr - ji i. 4 ey. 
Co) PLATE DISSIPATION - = = = 1000 MAX. WATTS Plate Output Power - - - - = - 1020 1450 1680 watts 
SCREEN DISSIPATION - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION . S = - 0 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


(Effective 3-18-59) Copyright 1959 by Eitel-McCullough, Inc, Supersedes sheet dated 8-15-57 


—_ 4CX1000A 


CLASS-AB, AUDIO AMPLIFIER OR MODULATOR 
MAXIMUM RATINGS ~ - . 


D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS 
D-C PLATE CURRENT - - - - 1.0 MAX. AMP 

PLATE DISSIPATION - - : - 1000 MAX. WATTS 


12 MAX. WATTS 
0 MAX. WATTS 


SCREEN DISSIPATION - : = 
GRID DISSIPATION - - 5 ‘ 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
D-C Plate Voltage - - - - - - 2000 2500 3000 volts 


D-C Screen Voltage - - - - - - 325 325 325 volts 
D-C Grid Voltage! - - - - - - —60 —60 —60 volts 
Zero-Signal D-C Plate Current - - - 500 500 500 ma 
Max.-Signal D-C Plate Current 2 We - 2.0 2.0 1.8 amps 
Zero-Signal D-C Screen Current* - - - —4 -—4 —4 ma 
Max-Signal D-C Screen Current*  - . - 70 70 70 ma 


Effective Load, Plate to Plate - - 1650 2400 3450 ohms 
Driving Power - - - : - - - 0 0 0 watts 
Max-Signal Plate Output Power’ - - - 2040 2900 3360 watts 
*Approximate values, 

1Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Ad- 


justment of the grid bias to obtain the specified zero-signal plate current is assumed, When grid drive is applied, the screen voltage required 
to obtain the specified value of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


MECHANICAL 


Cooling—Sufficient cooling must be provided for the 
anode and ceramic-to-metal seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic-to-Metal Seals 200°C 
Anode Core Door 


A flow rate of 28 cubic feet per minute will be 
adequate for operation at maximum rated plate dissi- 
pation at sea level and with inlet air temperatures up to 
40°C. Under these conditions, 28 cfm of air flow cor- 
responds to a pressure difference across the tube and 
socket of 0.25 inch of water column. Experience has 
shown that if reliable long-life operation is to be ob- 
tained, the cooling air flow must be maintained during 
standby periods when only the heater voltage is ap- 
plied to the tube. 


At higher altitudes increased air flow will be re- 
quired. For example, at an altitude of 10,000 feet, a 
flow rate of 40 cfm will be required and will be ob- 
tained with a pressure drop across tube and socket of 
0.35 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume of 
air at the corresponding pressure drop and at the 
particular altitude. 


In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be borne in 
mind that operating temperature is the sole criterion 
of cooling effectiveness. Surface temperatures may be 
easily and effectively measured by using one of the 
several temperature-sensitive paints or sticks available 
from various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely thin 
applications must be made to avoid interference with 
the transfer of heat from the tube to the air stream, 
which would cause inaccurate indications. 


ELECTRICAL 


Heater—The rated heater voltage for the 4CX1000A 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize varia- 
tions in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 5% 
above or below the rated value. 


The cathode and one side of the heater are inter- 
nally connected. 

It is recommended that the heater voltage be ap- 
plied for a period of not less than 3 minutes before 
other operating voltages are applied. From an initial 
cold condition, tube operation will stabilize after a 
period of approximately 5 minutes. 


Control-Grid Operation—The grid dissipation rating 
of the 4CX1000A is zero watts. The design features 
which make the tube capable of maximum power op- 
eration without driving the grid into the positive region 
also make it necessary to avoid positive-grid operation. 

Although the average gvid-current rating is zero, 
peak grid currents of less than one milliampere as read 
on a one-milliampere meter may be permitted to flow 
for peak-signal monitoring purposes. 


Screen-Grid Operation—Tetrode tubes may exhibit 
reversed screen current to a greater or lesser degree de- 
pending on individual tube design. This characteristic 
is prominent in the 4CX1000A and, under some op- 
erating conditions, indicated negative screen currents 
in the order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CX1000A is 12 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
d-c screen current approximates the screen input power 
except when the screen current indication is near zero 
or negative. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and screen, the 
peak screen voltage is equal to the d-c screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this tube if the indi- 
cated screen current, plate voltage and drive voltage 
approximate the “Typical Operation” values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive screen 
currents that may be encountered. Dangerously high 
plate currents may flow if the screen power supply 
exhibits a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished in 
several different ways. A bleeder resistor may be con- 
nected from screen to cathode; a combination of VR 
tubes may be connected from screen to cathode; or 
an electron-tube regulator circuit may be used in the 


screen supply. It is absolutely essential to use a bleeder 
if a series electron-tube regulator is employed. The 
screen bleeder current should approximate 70 milli- 
amperes to adequately stabilize the screen voltage. 
It should be observed that this bleeder power may be 
usefully employed to energize low-power stages of 
the transmitter. 


Plate Operation—The maximum rated plate dis- 
sipation power is 1000 watts. Except for brief periods 
during circuit adjustments, this maximum value should 
not be exceeded. 

The top cap on the anode cooler may be used as 
a plate terminal or a circular clamp or spring-finger 


dnet 4CX1000A — 


collet encircling the cylindrical outer surface of the 
anode cooler may be used. 


Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize 
radio-frequency losses. The anode cooler should be 
inspected periodically and cleaned when necessary to 
remove any dirt which might interfere with effective 
cooling. 


Special Applications—If it is desired to operate this 
tube under conditions different from those given here, 
write to the Application Engineering Department, 
Eitel-McCullough, Inc., San Carlos, California, for 
information and recommendations. 


DIMENSION DATA 


3.335 
i900 | 
2.300 DIA. 


GBtiae eee 
es ae S14 DIAN 


.800 
‘326 DIA. 


125° 


SCREEN MEIER LZ 


WZ 


a CONTACT AREA 


es 
© ~—|— bo Not contact 


THIS AREA 


VENT HOLE LOCATIONS 
NOT CRITICAL 


=a det 4CX1000A 


—S 


SLIOA — JOVLIOA ILV 1d 


000€ 0002 0001 


SAYIdWV — LNIYYND N3aNS ~ 
S2UadWV — LN3IYYND ILV 1d 


SLIOA STE — JDVLIOA N33UDS 


SOLLSIYALOVUYVYHO 
LNAXYNOD INYLSNOS 
TYOIdAL 
YOO0IXOr OVWIF 


0oI- 


OS 


SLIOA — ADSVLIOA Giyd 


ER RTT - ES TST OE 
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RADIAL-BEAM 
POWER TETRODE 


The Eimac 8169/4CX3000A is a ceramicand metal power tetrode de- 
signed to be used as a Class-AB linear amplifierin audio or radio-frequen- 


cy applications. Its characteristics of low intermodulation distortion makes | | 
it especially suitable for single sideband service. ro 

This tube is unique in that a production test is included to insure f™ - 
minimum distortion products. The 8169/4CX3000A must produce a minimum “& = 


of 5300 watts in Class AB, service with IM distortion at least 32 db below 
PEP output. 
The tubeis also recommended for use as a Class-C radio-frequency 


power amplifier and plate-modulated radio-frequency power amplifier. seth TR 
GENERAL CHARACTERISTICS menhy: 
ELECTRICAL Min. Nom. Max. . 5 
Filament: Thoriated Tungsten K ae, a 
Voltage - = - - 10 volts _— 
Current - - - 43.5 48.5 amps 
Amplification Factor (Grid Screen) - - aie 
» Frequency For Maximum Ratings - # - a 150 Mc 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input - = ~ 120 = 140 uuf 
Output - 5 > Leos eee RB uuf 
G Feedback - = = = = 1.4 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Max. 
Input = Es i = = - - 22 67 uuf 
Output - = - ~ - - 10.5 14.5 uuf 
Feedback = = = = = = = 0.2 uuf 
MECHANICAL 
Base =; - = - - Special ring and breechblock terminal surfaces 
Maximum Seal Temperature ~ ~ - - - - - 250°C 
Maximum Anode Core Temperature - - - - - - 250°C 
Recommended Socket - - - - - - - Eimac SK-1400 series 
Recommended Air Chimney - - - - - - Eimac SK-1406 
Operating Position - = = = - Axis vertical, base up or down 
Maximum Dimensions: 
Height - - = - - - - - 7.9 inches 
Diameter - - _ - - - - - 4.6 inches 
Cooling - = - - - - ~ - Forced air 
Net Weight - - - - - - - - - 5.5 pounds 
Shipping Weight (Approximate) = = = = - - - 10 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony DC Plate Voltage = eer A) 7000 volts 
(Key-down conditions) DC Screen Voltage pe 3 500 500 volts 
DC Grid Voltage a - -280 -300 volts 
MAXIMUM RATINGS DC Plate Current ox = Lea ies amps 
DC PLATE VOLTAGE 7000 MAX. VOLTS DC Screen Current - &. 250 230 mA 
& DC SCREEN VOLTAGE 1000 MAX, VOLTS DC Grid Current - = 100 100 mA 
DC PLATE CURRENT 2.0 MAX, AMPS Peak RF Grid Voltage - - 385 405 volts 
PLATE DISSIPATION 3000 MAX, WATTS Driving Power - - 39 4] watts 
SCREEN DISSIPATION 175 MAX, WATTS Plate Dissipation = = L900 2300 watts 
GRID DISSIPATION 50 MAX. WATTS Plate Output Power - - 7600 11,000 watts 


(Effective 3-1-63) © Copyright. 1961-1962-1963 by Eitel-McCullough, Inc: > Indicates change from sheet dated 5-1-62 
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PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


Class-C Telephony (Carrier Conditions 
unless noted) 


MAXIMUM RATINGS 


DC PLATE VOLTAGE 5000 MAX, VOLTS 
DC SCREEN VOLTAGE 600 MAX, VOLTS 
DC PLATE CURRENT 1.4 MAX, AMPS 
PLATE DISSIPATION* 2000 MAX, WATTS 
SCREEN DISSIPATION 175 MAX, WATTS 
GRID DISSIPATION 50 MAX, WATTS 


*Corresponds to 3000 watts at 100 percent 
sine-wave modulation. 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 
Class-AB 


MAXIMUM RATINGS (Per Tube) 


DC PLATE VOLTAGE 6000 MAX, VOLTS 
DC SCREEN VOLTAGE 1000 MAX, VOLTS 
DC PLATE CURRENT 2.0 MAX, AMPS 
PLATE DISSIPATION 3500 MAX, WATTS 
SCREEN DISSIPATION 175 MAX, WATTS 
GRID DISSIPATION 590 MAX, WATTS 


*Per Tube 
** Approximate Values 


Note: 


TYPICAL OPERATION 


DC Plate Voltage - - - 5000 
DC Screen Voltage - - - 500 
Peak AF Screen Voltage - - 

(For 100% Modulation) 415 
DC Grid Voltage i - - -375 
DC Plate Current S = = 1.4 
DC Screen Current - - - 10 
DC Grid Current = - - 68 
Peak RF Grid Voltage = = 455 
Grid Driving Power - = = 31 
Plate Dissipation . * * 1250 
Plate Output Power — = ba 5730 


TYPICAL OPERATION (Two Tubes), Class AB} 


DC Plate Voltage - - 5000 6000 
DC Screen Voltage - - 850 850 
DC Grid Voltage* - ~ -180 -200 
Max-Signal Plate Current - 340 Sel 
Zero-Signal Plate Current - ila O27 
Max-Signal Screen Current** 170 120 
Zero-Signal Screen Current - 0 0 
Peak AF Driving Voltage* - ESS ges 
Driving Power - - 0 0 
Load Resistance, Plate-to-Plate 3000 4160 
Max-Signal Plate Dissipation* 3300 3100 


Max-Signal Plate Output Power11,400 12,400 


In Class AB operation, maximum plate voltage and plate current must not be applied 


neously, as plate dissipation will be exceeded. 


RADIO-FREQUENCY 
LINEAR AMPLIFIER 


Class-AB 


MAXIMUM RATINGS 


DC PLATE VOLTAGE 6000 MAX, VOLTS 
DC SCREEN VOLTAGE 1000 MAX, VOLTS 
DC PLATE CURRENT 2.0 MAX, AMPS 
PLATE DISSIPATION 3500 MAX, WATTS 
SCREEN DISSIPATION 175 MAX, WATTS 
GRID DISSIPATION 50 MAX, WATTS 


* Approximate values 

These values are obtained in exist- 
ing equipment, A design test is performed 
on a sampling basis, insuring that the 
4CX3000A will perform as indicated with 
respect to IM distortion products and pow- 
er output. 


Note: 


TYPICAL OPERATION 
Class AB, Grid Driven 


DC Plate Voltage - - - 5000 
DC Screen Voltage - - - 850 
DC Grid Voltage* - - - 180 
Zero-Signal DC Plate Current - 0.5 
Single-Tone DC Plate Current - hg ee 
Single-Tone DC Screen Current = PRS 
Two-Tone DC Plate Current - = Feukl 
Two-Tone DC Screen Current = 20 
Peak RF Grid Voltage = = Iioys; 
Driving Power = < 0 
Peak Envelope Useful Output Power - 5300 
Resonant Load Impedance’ - = 1700 
Intermodulation Distortion Products - 

(without negative feedback) - pe 32 


volts 
watts 
ohms 
watts 
watts 


simulta- 


db 


or more below PEP level 


"TYPICAL OPERATION" data are obtained by calculation from published characteristic curves 


and confirmed by direct tests. No allowance is made for circuit losses. Adjustment of the rf grid drive 


to obtain the specified plate current at the specified grid bias, screen voltage, 
assumed, 


and plate voltage is 


4CX3000A bimet es 


APPLICATION 


MECHANICAL 


Mounting— The 4CX3000A must be operated with 
its axis vertical. The base of the tube may be 
down or up at the convenience of the circuit 
designer. 


Socket— The Eimac SK-1400Aand SK-1470A soc- 
kets have been designed especially for the 4CX- 
3000A. The use of recommended air-flow rates 
through these sockets provides effective forced- 
air cooling of the tube. Air forced into the bot- 
tom of the socket passes over the tube terminals 
through an Air Chimney, the SK-1406, and thro- 
ugh the anode cooling fins. 


Cooling— The maximum temperature rating for 
the external surfaces of the 4CX3000A is 250°C, 
Sufficient forced-air circulation must be provid- 
ed to keep the temperature of the anode at the 
base of the cooling fins and the temperature of 
the ceramic-metal seals below 250°C, Air-flow 
requirements to maintain seal temperature at 
200°C in 40°C ambient air are tabulated below 
(for operation below 30 megacycles). 


ae SEA LEVEL 10,000 FEET 


Pressure Pressure 
Drop Drop 
Air Flow (Inches |Air Flow] (Inches 
(CFM) (CFM) |of Water) 


Plate 
Dissipation* 
(Watts) 


*Since the power dissipated by the filament rep- 
resents about 450 watts and since grid-plus- 
screen dissipation can, under some conditions, 
represent another 225 watts, allowance has been 
made in preparing this tabulation for an addi- 
tional 675 watts dissipation. 


The blower selected in a given application must 
be capable of supplying the desired air flowata 
back pressure equal to the pressure drop shown 
above plus any drop encountered in ducts and 
filters. 


At other altitudes and ambient temperatures the 
flow rate must be modified to obtain equivalent 
cooling. The flow rate and corresponding pres- 
sure differential must be determined individual 
ly in such cases, using rated maximum temper- 
atures as the criteria for satisfactory cooling. 


) Indicates change from sheet dated 5-1-62 


ELECTRICAL 


Filament Operation— The rated filament voltage 
for the 4CX3000A is 10 volts. Filament voltage, 
as measured atthe socket, should be maintained 
at this value to obtain maximum tube life. In 
no case should itbe allowed to deviate by more 
than plus or minus five percent from the rated 
value. 


Intermodulation Distortion— The operating con- 
ditions including distortion data are the results 
of actual operation in a neutralized, grid-driv- 
en amplifier. This test is performed on sample 
tubes from regular production runs. A plot of 
IM distortion versus power output under two- 
tone condition for a typical tube is shown on the 
next page. 


Contro! Grid Operation— The rated dissipation 
of the grid is 50 watts. This is approximately 
the product of dc grid current and peak positive 
grid voltage. Operation at bias and drive levels 
near those listed will insure safe operation. 


Screen-Grid Operation— The power dissipated 
by the screen of the 4CX3000A must not exceed 
175 watts. 


Screen dissipation, in cases where there is no 
acapplied to the screen, is the simple product 
of the screen voltage and the screen current. 
If the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 


Screen dissipationis likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means 
must be provided tolimit the screen dissipation 
to 175 watts in the event of circuit failure. 


» Plate Dissipation— The plate-dissipation rat- 


ings for the 4CX3000A are 2000 watts for Class- 
C plate-modulated service and 3000 watts for 
Class-C telegraphy. In Class-AB operation this 
ratinghas beenincreased to 3500 watts to allow 
more input. In any Class-AB application maxi- 
mum plate current and maximum plate voltage 
should not be applied simultaneously as the 
plate-dissipation rating would be exceeded. 


Special Applications— If it is desired to operate 
this tube under conditions widely different from 
those given here, write to the Power Grid Tube 
Marketing Department, Eitel-McCullough, Inc. 
301 Industrial Way, San Carlos, California, for 
information and recommendations. 
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8170 


RADIAL-BEAM 
POWER TETRODE 


The Eimac 8170/4CX5000A is a compact high-power ceramic and metal tetrode 
cooled by forced air. It is useful as an oscillator, amplifier, or modulator at frequencies 
up to 110 megacycles and is particularly suited for use as a linear single-sideband 
amplified, class-AB: audio amplifier, or as a screen-modulated radio-frequency amplifier. 

A pair of these tubes will deliver 17.5 kilowatts of audio-frequency or radio- 
frequency power with zero driving power. The rated plate dissipation is five kilowatts 


for most classes of services and six kilowatts for class-AB operation. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. Nom. Max. 
Filament: Thoriated Tungsten . oa a 
Voltage = - S = . = : - - - 75 volts 
Current : - . - - - - - - 3 iff} 78 amperes 
Amplification Factor (Grid-Screen) - - -~ - : 4.5 


» Direct Interelectrede Capacitances, Grounded Cathode: 


Input - - - - - - - - - - 108 122 uuf 

Output - - - - - - . - : - 18 23 uuf 

Ape Feedback - - - - - - = = : : 1.0 uuf 

be Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Max. 
OL ee Pie lad emt ta) |. See ae 4g 58 suuf 
Output - = - - : - 2 - - = - - - - - 18 23 uuf 
Feedback - - - - - - - - - - - - - - - - 0.16 uuf 
MECHANICAL 

Base - s 3 5 : - : . - = = = = : : : : - = - Special concentric 
Maximum Seal Temperature = = - a 2 = : 5 : = & = x a = = : Ser 250c%C 
Maximum Anode-Core Temperature - - . : - - - - - - - : - - - - - 250°C 
Recommended Socket - e E 2 4 . 2 ‘ : ‘ E 2 2 ~ = : - Eimac SK-300A 
Recommended Chimney - - - - - - - - - am, Be . - - - = - Eimac SK-306 
Operating Position - - - - Ad dee - . - pretty is iy =e Axis vertical, base up or down 


Maximum Dimensions: 


Height = - : = - - é - - = “ : = - - 2 = - - 9.13 inches 
Diameter - - - - - - - - . - - : - - = - = - - 4.94 inches 
Cooling - - : - - - - - - - : : = = : - : = - = : Forced air 
Net Weight = = = 2 2 : “ 2 2 - 3 ~ é 4 = > - z = “ 9.5 pounds 
Shipping Weight (Approximate) Bee hei map eta AAC - ST ees? a. (Se Ce ee 22 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR (Up to 30 megacycles) ore a weneprmme aan medzeycles) 
Class-C Telegraphy (Key-down conditions) ae hs Se ha SAREE ees eh ad ho Ne Ma es be 
MAXIMUM RATINGS O-Ci@iid avcitageua-te = 0s) titolo. sages Una avalte 
D-C PLATE VOLTAGE - - - 7500 MAX. VOLTS ee CCS Re eee mee emer ag 
D-C SCREEN VOLTAGE- - - 1500 MAX. VOLTS ee ae Se te ae ite Se oS eae 
@ D-C PLATE CURRENT - - - 3 MAX. AMPERES ef ee Sate TY Same pa OW one a 
PLATE DISSIPATION - -  - 5000 MAX. WATTS Delving cea. ieee Digan im inane ell EER 
SCREEN DISSIPATION” - - - 250 MAX. WATTS Plate Dissipation etek Tb tei _- Scand wwalts 
GRID DISSIPATION - ~ - 75 MAX. WATTS Plate Output Power - - - ee = = - 16,000 watts 


(Effective 2-15-63) © 1956-1961-1963 by Eitel-McCullough, Inc: b Indicates change from sheet dated 3-15-60 


4CX5000A 


RADIO FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR (From 30 to 110 megacycles) 
Class-C Telegraphy or FM Telephony (Key-down conditions) 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE: 


30 to 60 megacycles - : : 7000 MAX. 

60 to 110 megacycles - 6500 MAX. 
D-C SCREEN VOLTAGE 1500 MAX. 
D-C PLATE CURRENT: 

30 to 60 megacycles - - - 2.8 MAX. 

60 to 110 megacycles - - 2.6 MAX. 
PLATE DISSIPATION - - - 5000 MAX. 
SCREEN DISSIPATION’ - - - 250 MAX. 
GRID DISSSIPATION - - - 75 MAX. 


VOLTS 
VOLTS 
VOLTS 


AMPERES 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies 


D-C Plate Voltage - - - - + = - 6500 
D-C Screen Voltage - - - - - - + - 750 
D-C Grid Voltage" 9-5 =) —350 
D-C Plate Current - -- - - - - 2 2 2.3 
D-C Screen Current - E Seo Se 2 0.2 
D-C Grid Current - - - = - - - 0.05 
Driving Power - - = “ s : z : < 25 
Useful Output Power - Sh ae WS ae ey. ate: 10,000 


between 88 and 108 megacycles) 


volts 
volts 
volts 
amperes 
ampere 
ampere 
watts 


watts 


a a na a SS EEE 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


Class-C Telephony (Carrier conditions except where noted) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE - . - 5000 MAX. 
D-C SCREEN VOLTAGE - - : 1000 MAX. 
D-C PLATE CURRENT - - - 2.5 MAX. 
PLATE DISSIPATION* ~— - - - 3500 MAX. 
SCREEN DISSIPATION - - - 250 MAX. 
GRID DISSIPATION . - - 75 MAX. 


*Corresponds to 5000 watts 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


at 100-percent sine-wave modulation. 


TYPICAL OPERATION (Frequencies below 30 megacycles) 


D-C Plate Voltage - - - 2 = = > 
D-C Screen Voltage - - - - - - = -= 500 
Peak A-F Screen Voltage iret 100- nae modulation) 450 
D-C Grid Voltage’ - - 5 = 2 2 
D-C Plate Current - - = a 2 = E = 1.4 


D-C Screen Current - - - Te a = 0.26 
D-C Grid Current’ - - - - - - 0.05 
Peak R-F Grid Voltage - - - - - - e: 520 
Grid Driving Power - - - = - - : * 25 
Plate Dissipation - - = A = > 1100 
Plate Output Power - fe ee i 5.8 


volts 
volts 
volts 
volts 
amperes 
ampere 
ampere 
volts 
watts 
watts 
kilowatts 


SCREEN-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER 


(Carrier conditions except where noted) 


MAXIMUM RATINGS, Class-C Telephony (Per Tube) 


D-C PLATE VOLTAGE - - - 7500 MAX. 
D-C SCREEN VOLTAGE - - - 750 MAX. 
D-C PLATE CURRENT - . . 3.0 MAX. 
PLATE DISSIPATION . - - 5000 MAX. 
GRID DISSIPATION - . - 75 MAX. 


NOTE: Two tubes can be 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 


TYPICAL OPERATION EER below 30 megacycles, per tube) 


D-C Plate Voltage - - - - - 7500 7500 


D-C Screen Voltage - - - - - - 350 350 
Peak A-F Screen Voltage 

(For 100-percent modulation) - - . 550 550 
D-C Grid Voltage - - - - —300 —300 
D-C Plate Current - - - = - - 0.9 1.14 
D-C Screen Current* - - - - - —0.01 —0.01 
D-C Grid Current - - - - - - 0.015 0.03 
Peak R-F Grid Voltage - - - - . 350 375 
Grid Driving Power - - - = - - 7 1 
R-F Load Impedance - - - - 2000 1600 
Plate Dissipation - - - - - = 4000 5000 
Useful Output Power - - =\ = 2750 3550 


*D-C Screen Current is a junction of loading; values of plus 


20 milliamperes may be considered typical at carrier level. 


employed under conditions listed in the first column to obtain more than five kilowatts plate output power. 


wise, three tubes can be utilized at conditions listed in the second column to obtain better than ten kilowatts output power. 


AUDIO-FREQUENCY AMPLIFIER OR MODULATOR 


Class-AB, 
MAXIMUM RATINGS (Per Tube) 


D-C PLATE VOLTAGE - - - 7500 MAX. 
D-C SCREEN VOLTAGE - - . 1500 MAX. 
D-C PLATE CURRENT - - - 4.0 MAX. 
PLATE DISSIPATION - . - 6000 MAX. 
SCREEN DISSIPATION’ - . . 250 MAX. 
GRID DISSIPATION . - - 75 MAX. 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, 
MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - 7500 MAX. 
D-C SCREEN VOLTAGE - . - 1500 MAX. 
D-C PLATE CURRENT - . . 4.0 MAX. 
PLATE DISSIPATION . - - 6000 MAX. 
SCREEN DISSIPATION” - . - 250 MAX. 
GRID DISSIPATION - - - 75 MAX. 


NOTE: 


In most cases, 


confirmed by direct tests. No allowance for circuit losses, either input or output, ha: been made. 


by a listing of “Useful” 


output power as opposed to 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


Plate’ output power. 


TYPICAL OPERATION, two tubes 

D-C Plate Voltage - - - 4000 5000 6000 7000 
D-C Screen Voltage - - - 1250 1250 1250 1250 
D-C Grid Voltage - - —270 —280 —310 —325 
Max.-Signal Plate Current - 5.10 4.40 4.25 3.65 
Zero-Signal Plate Current - 1.25 1.00 0.83 0.70 
Max-Signal Screen Current - 0.35 0.33 0.30 0.24 
Zero-Signal Screen Current - 0 0 0 0 
Peak A-F Driving Voltage - 250 240 270 235 
Driving Power - - - - 0 0 0 0 
Load Resistance, Plate-to-Plate 1500 2370 2940 4100 
Max.-Signal Plate Dissipation - 4200 4200 4200 4200 
Max.-Signal Plate Output Power 11,500 13,500 17,000 17,500 


TYPICAL OPERATION, Peak-Envelope 
(Frequencies below 30 megacycles) 


D-C Plate Voltage - - - = - - - > 7500 
D-C Screen Voltage - - - - - - - = 1250 
D-C Grid Voltage* - - a hs = = e300 
Max.-Signal Plate Cabant, - - - ier 
Zero-Signal Plate Current - - - - 0.50 
Max.-Signal Screen Current - . - - 0.20 
Peak R-F Grid moueds Se ogee aa Pi y= 300 
Driving Power - - 2 A 0 
Plate Dissipation - - - a - a - 4200 
Plate Output Power** = omg Loum t= - = 10,000 


volts 
volts 


volts 
volts 
amperes 
ampere 
ampere 
volts 
watts 
ohms 
watts 
watts 


or minus 


Like- 


volts 
volts 
volts 
amperes 
amperes 
ampere 
amperes 
volts 
watts 
ohms 
watts 
watts 


or Modulation-Crest Conditions, 


volts 
volts 
volts 
amperes 
ampere 
ampere 
volts 
watts 
watts 
watts 


*Adjust grid voltage to obtain specified roe Signal plate current. 
**PEP output or r-f output power at crest of modulation envelope. 


Values appearing in these groups have 


obtained from existing equipment(s) and the output power is that measured at the load. 


“TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and 
Exceptions are distinguished 


been 


> i. SK-300A Socket 
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APPLICATION 


MECHANICAL 
Mounting—The 4CX5000A must be operated with 
its axis vertical. The base of the tube may be down or 
up at the convenience of the circuit designer. 


} Socket—The Eimac SK-300A Air-System Socket 


is designed especially for the concentric base terminals 
of the 4CX50O0O0OA. The use of recommended air-flow 
rates through this socket provides effective forced-air 
cooling of the tube. Air forced into the bottom of the 
socket passes over the tube terminals and through an 
Air Chimney, the SK-306, into the anode cooling fins. 
The SK-300 socket may be used instead of the 
SK-300A, but its use will result in a slightly less effi- 
cient cooling system at high dissipation levels. 


Cooling—The maximum temperature rating for the 
external surfaces of the 4CX5000A is 250°C. Suffi- 
cient forced-air circulation must be provided to keep 
the temperature of the anode at the base of the cool- 
ing fins and the temperature of the ceramic-metal seals 
below 250°C. Sea level air-flow requirements to 
maintain seal temperatures at 200°C in 50°C ambient 
air are tabulated below (for operation below 30 
megacycles). 


SK-300 Socket 


Pressure 
Drop (Inches 
of water) 


Plate . Pressure 
Dissipation* ss ee Drop (Inches 
(Watts) (CFM) of water) 
#45) 


0.4 75 0.4 


105 0.7 100 0.7 
Vea 135 1.2 
1.5 165 1.8 


2.0 


*Since the power dissipated by the filament 
represents about 560 watts and since grid-plus- 
screen dissipation can, under some conditions, 
represent another 200 to 300 watts, allowance 
has been made in preparing this tabulation 
for an additional 1000 watts dissipation. 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow rate 
and corresponding pressure differential must be deter- 
mined individually in such cases, using maximum rated 
temperatures as the criteria for satisfactory cooling. 


» Indicates change from sheet dated 3-15-60 


ELECTRICAL 
Filament Operation—The rated filament voltage for 
the 4CX5000A is 7.5 volts. Filament voltage, as meas- 
ured at the socket, should be maintained at this value 
to obtain maximum tube life. In no case should it be 
allowed to deviate by more than 5 percent from the 
rated value. 


Electrode Dissipation Ratings—The maximum dissi- 
pation ratings for the 4CX5000A must be respected to 
avoid damage to the tube. An exception is the plate 
dissipation, which may be permitted to rise above the 
maximum rating during brief periods, such as may 
occur during tuning. 


Control Grid Operation— The 4CX5000A control 
grid has a maximum dissipation rating of 75 watts. Pre- 
cautions should be observed to avoid exceeding this 
rating. The grid bias and driving power should be kept 
near the values shown in the “Typical Operation” sec- 
tions of the data sheet whenever possible. 


Screen-Grid Operation—The power dissipated by 
the screen of the 4CX5000A must not exceed 250 
watts. 


Screen dissipation, in cases where there is no ac 
applied to the screen, is the simple product of the 
screen voltage and the screen current. If the screen 
voltage is modulated, the screen dissipation will de- 
pend upon loading, driving power, and carrier screen 
voltage. 


Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed with filament and screen voltages 
applied. Suitable protective means must be provided to 
limit the screen dissipation to 250 watts in the event 
of circuit failure. 


Plate Dissipation—The plate-dissipation rating for 
the 4CX5000A is 5000 watts for most applications but 
for audio and SSB amplifier applications, the maximum 
allowable dissipation is 6000 watts. 


When the 4CX5000A is operated as a plate-modu- 
lated r-f power amplifier, the input power is limited 
by conditions not connected with the plate efficiency, 
which is quite high. Therefore, except during tuning 
there is little possibility that the 3500-watt maximum 
plate dissipation rating will be exceeded. 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information and recommenda- 
tions. 
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THE TI.R. OF THE SCREEN GRID 
AND FILAMENT CONTACT SURFACES 


SHALL NOT EXCEED .O40 WITH 
RESPECT TO THE CONTROL GRID 


AND ANODE CONTACT SURFACE 


WHEN THE LATTER SURFACES 
ARE ROTATED ON ROLLERS AT 
THE POINTS INDICATED BY THE 


ARROWS. 


%* CONTACT SURFACE 
ALL DIMENSIONS _IN_ INCHES 


» Indicates change from sheet dated 3-15-60 
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8170W 
4CX5000R 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8170W/4CXS5O000R is a compact, high-power, ceramic/metal 
tetrode. It is directly interchangeable with the 8170/4CX5000A but incor- 
porates more rugged internal construction features, including a sturdy mesh 
cathode, which allows it to meet demanding vibration and shock specifi- 
cations. 


The 8170W/4CX5000R is useful up to 110 Mc and is recommended for 
use as a radio-frequency linear amplifier, a Class-AB audio amplifier, or a 
Class-C power amplifier or plate-modulated amplifier. 


GENERAL CHARACTERISTICS ! 


ELECTRICAL 
Filament: Thoriated Tungsten 
Ne Mea gues ns Soc oll aso vein sou iacomodoh anedmrevamubene 7250; 3 7A, 
Ie CLV OILS Soo s ee (oct eye) usage da bls cedihe foc epae 4 rs 75 A 
Amplification Factor (Average): 
PIM BSCLCCN Senet foe rar ns ic care | tavetetcmapdacpohek Wisely "s ee 4.5 
Direct Interelectrode Capacitance (grounded filament)? 
Pe ToS ks oko cai olede ais Tete sheteten ccs <iasetotele view cetele tie cedeteusl ou 115 pF 
SMMC. Cobh ce a. heise oie sl oka rekell Mp Eekchals 3. 0-0 eis ielore ofetesesrticce teens a's 20 pF 
ENE Bae ee B ees ct Ss as she) os as po POMC Meee rn eas ivcthe case ldhesescce te rere er etere: « 0.7 pF 
Direct Interelectrode Capacitance (grounded grid)2 
NTE Meets fe fore eFetel esp es bs feted ett. ails ela nls” 6 sceteiecsleteuerstetstateince tates 53 pF 
SPAMMER Neto s eso Foire UG be ietay rrettebodla vole 01s 16 aePeieBecele ome se, cele is abo. s 22.5 pF 
IEE 4 ao ola 6 Go Wins HR gue Bie Reser tinct ai nases SS arena hoes eenncr Air iets eare 0.10 pF 
Frequency of Maximum Rating: 
Ps UTR eect tcds Nettrstere rst ores lets tov ss «veralacsyate 0 c-shekete seats at tanace e 100 MHz 


1. Characteristics and operating values are based upon perf ormance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
PEE OI Se ete eis sekarth vn 0 Na at aoe apatel costs spots e) eaebe tater stabe: s 9.125 in;231.77 mm 
STEWS GI Avs 5 oy FRA eR CEE te PAL res rh ees 4.938 in;125.43 mm 
DAMM od lk MEM a ae pre Wel sc ie) s (once eel onel smth iousletasyesereb overs ter ete/ate takai's 9.5 1b; 4.31kg 
OiTVE TSI a PRI CRTE 50 5 Ae Ae hin Been Cet Dera aos ee ein Axis vertical, base up or down 
(Effective 4-15-71) © 1963, 1970, 1971 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Maximum Operating Temperature: 

Ceramic/Metal#Seals' ar’ Anode Core™ ivr. ig... cys.cn acest sis aoaredsgs oisiconteadaets feu 
Coolie pines .alapeeeactte cients ev oes sto odie ee anctinye (essa) hairs tra) ees CReteReeT orate wan OLE UME EE 
PRES CH ts ores ie PREIS ar aa ate eR Say gee? aoe ares AN cheater see tee Pecid |, CONCED tire 
Recommended Air System Socket... 2.2... 0s scecesesceesee sees « SK-300 or SK-300A 
Recommended, (Air):‘Chininey es". <0. cae, peels tacts 's es) were. bs ote Reetenge Reena een nan 


eA se ELC TT. NWS IES TLE SE BEL NS ASS PY LTE FE RN IPT EET LT LE SETTER LE EEE 5 PLO TLDS TENE LEST TRIE LAE MEEPS ICE IEE RAPE PTL ET CE LE LDL SITE RIEL TE LET LET, 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 100 MHz) 
GRID DRIVEN Class AB1, Grid Driven, Peak Envelope or Modulation 
Class AB Crest Conditions 
1 
Plate:Voltage:. ceereee erst) Seas ce meat: 7500 Vdc 
ABSOLUTE MAXIMUM RATINGS Screen Voltage =. ."5". gets euch ce es 1250 Vdc 
sat) Me he se a eek, taba SS ge Moe 
ero-Signal Plate Current............. ; c 
DE PEATESVOIERA GE sr are eter anne aces 7500 VOLTS Single-Tone Plate Currents <2 ee eee 1.90 Adc 
DG SCREENSVOLIAGE stoi si datas 1500 VOLTS Single-Tone Screen Current2........... 0.20 Adc 
HC PLATE CURRENT ene. cee 4.0 AMPERES Peakrf Grid Valtage 2m = oe. a eee 300 v 
PL ATEASDISSIPATION 340 Gack. 6000 WATTS Plate DiSsipationidiWr cece ste oh ck nena ee 4200 W 
SCREEN DISSIPATION .......... 250 WATTS Single-Tone Plate Output Power......... 10,000 W 
GRID. DISSIPATION ws -cu ha tet 75 WATTS 1, Adjust to specified zero-signal dc plate current. 
2. Approximate value. 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 100 MHz) 
OSCILLATOR 
Class C Telegraphy or FM Telephony PlatenVoltagear’ va uh..eck alae oe ane ee 6500 Vdc 
(Key-Down Conditions) ScreeniVoltade joc, «ae Pacts eee 750 Vdc 
Grid Voltages. 5. 4%. se catatee ar eee anaes ee -350 Vdc 
ABSOLUTE MAXIMUM RATINGS: Plate Clurentes. 0 0s ee eee 2.30 Adc 
AC PLATE VOLIAGE 7500 VOLTS Scraén Current: fic os we ee eee 0.20 Adc 
i he Sb chapeech ey OA F 1 
DC SCREEN VOLTAGES IS. £2. de 1500 VOLTS vis aaa nes tae eee hc te ie fi 
DC PLATE CURRENTIO eee es 3.0 AMPERES spriae ath rset se ais No re OAD 
PLATE DISSIPATION............ 5000 WATTS Usefuls Output) Powers. ocx. cneien ec seemenenee 10,000 W 
SCREEN_DISSIPATION Ee sckeaencn enone a 250 WATTS 
GRIDIDISS!IPATION OS® a ei ancte sac eecie 75 WATTS 1. Approximate value. 


PPR CAE it EME SRR TRC LSE IAS A AR SENG PEER REI RE TAA IAS ETE ETI LN PEATE SSE TOE STE BR NE TE ELE BE ELL LE TO IE NE EERIE IE CLL SIS GI LE IER EEL LL COTTE LEE 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 100 MHz) 

AMPLIFIER-GRID DRIVEN 

Class C Telephony (Carrier Conditions) PlatesVoltagerea acs.) ck pete aca n see 5000 Vdc 
Screen) VOltAGEs acs. cue seem aene eee nn 500 Vdc 

ABSOLUTE MAXIMUM RATINGS: GridsVoltagesiee wunteec. sea cis) temo renee eneae -400 Vdc 
Plate:Currentmenmamyssene cb tnataterrcnce tunes 1.40 Adc 

DC PEATE. VOLTAGES. Seen 5000 VOLTS Screen Curcentts as cee ote are eee aeteens 0.26 Adc 

DG SCREENSVOLTAGE™ one fee oe. 1000 VOLTS Grid. Gurrentilcst: ,aetaial. eee ocean 2 ce ee 0.05 Adc 

DC:PLATE CORRENT*: fan teree oe 2.5 AMPERES Peak af Screen Voltage! 

PLATE DISSIPATION’ .......... 3500 WATTS (100% modulation) 6.6.6... eee ee ees 450 v 

SCREEN DISSIPATION 2 ey ees 250 WATTS Peak rf Grid Voltage1 eC CeO tee Dk 520 v 

GRID. DISSIPATION2 ....0...s-<0 75 WATTS Calculated Driving Power ...........-. 25 W 
PlatesDISSIDAtlOn Meawer.tere.cre) oaks: atemen stane 1200 W 

1. Corresponds to 5000 watts at 100% sine-wave Plate Output Powers «2. .\< «<5 se wee ales 5800 W 

modulation. 
2. Average, with or without modulation. 1. Approximate value 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class ABy, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (per tube) 


OC PLATE VOLTAGE. ons one 5 2 se 7500 VOLTS 
DU OGREEN VOLTAGE <<... .u Gee. 1500 VOLTS 
BGIPEATE GURRENT oe eee «<n ee 4.0 AMPERES 
PEI LOIS OIPALION (6 cs acs 00, sued 6000 WATTS 
PEEIN OHOSITA LION oes 6 oie ere 250 WATTS 
EP ELSOLEN TION Tele 's «se ness ws 75 WATTS 


1. Approximate value. 
2. Per Tube. 
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TYPICAL OPERATION (Two Tubes) 


Plate Voltage... «a/.5. « 4000 5000 6000 7000 Vdc 
Screen Voltage ...... 1250 1250 1250 1250 Vdc 
Grid Voltage 1/4 ..... -270 -280 -310 -325 Vdc 


Zero-Signal Plate Current 1.25 1.00 0.83 0.70 Adc 
Max. Signal Plate Current 5.10 4.40 4.25 3.65 Adc 
Max. Signal Screen 


Current!ci.. :) oes 0.35 0.33 0.30 0.24 Adc 
Peak af Grid Voltage2.. 250 240 270 235 v 
Max. Signal Plate 

Dissipation)....... 4200 4200 4200 4200 


Plate Output Power. . 
Load Resistance 


W 
. 11,500 13500 17000 17,500 W 
(plateito) plate) me. ens 1500 2370 2940 4100 Q 


3. Nominal drive power is one-half peak power. 
4, Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 


screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 


by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 

Patent ac urrentiat: (0. VOltS seat seeder re vactinie 8 Ge 6 <pacag ale ty ssessicye suctrds! | ito 78 A 
Interelectrode Capacitances! (grounded filament connection) 

Pen eae, US, ure A, Saath Rese ¢«:,s/ oc: take tel wipe pe aeee spec paaeee LUO 1224 pr 

er PP na, os eas RAS es oss er sap arse oe eeereeae” LB 23 >opk 

SU eaaies ar oe fas oe taveny ere tents iets /sl + esis siete aga nines Uein 6 = 1 OF 
Interelectrode Capacitances' (grounded grid connection) 

COND. Shen ee Reed ee RITES OR ROE OSS Ree seer lee eee em, 58 pF 

Cart Aen ee Pa EA oe eer ae Cee ree ary Os een Soe meer be 24 pF 

ISM errant peg Cs tas cons ce ac ates on ales ois siane ay ciampes teimner a saan sn yma 0.16 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CX5000R must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC SK-300A Air-System 
Socket is designed especially for the concentric 
base terminals of the 4CX5000R. The use of 
recommended airflow rates through this socket 
provides effective forced-air cooling of the 


tube. Air forced into the bottom of the socket 
passes over the tube terminals and through an 
Air Chimney, the SK-306, into the anode cooling 
fins. The SK-300 socket may be used instead of 
the SK-300A, but its use will result in a slightly 
less efficient cooling system at high dissipation 
levels. 


COOLING - The maximum temperature rating 
for the external surfaces of the 4CX5000R is 
250°C. Sufficient forced-air circulation must be 


4CX5000R 


provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic/metal seals below 250°C. Sea 
level air-flow requirements to maintain seal 
temperatures at 200°C in 50°C ambient air are 
tabulated below (for operation below 30 meg- 
acycles). 


Pena SK-300A Socket SK-300 Socket 


P late Air Flow Pressure Air Flow Pressure 
Dissipation} (CFM) Drop (Inches| (CFM) Drop (Inches 
(Watts) of water) of water) 


Since the power dissipated by the filament repre- 
sents about 560 watts and since grid-plus screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been 
made in preparing this tabulation for an additional 
1000 watts dissipation 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 
rate and corresponding pressure differential must 
be determined individually in such cases, using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 


IMPACT AND VIBRATION - The 4CX5000R is 
designed to operate under shock and vibration 
that might disable a less rugged tube. Up to 50 g 
of impact of 11 millisecond duration can be su- 
stained and vibratory acceleration up to 5 g 
from 14 to 200 Hz and 2 g from 200 to 500 Hz 
will not ordinarily injure the tube unless pro- 
longed. Production tubes are subjected to testing 
to insure this ruggedness. 


ELECTRICAL 


FILAMENT VOLTAGE - The rated filament 
voltage for the 4CX5000R is 7.5 volts. Filament 
voltage, aS measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than 5 percent from the rated value. 


GRID DISSIPATION - The 4CXS5000R control 
grid has a maximum dissipation rating of 75 
watts. Precautions should be observed to avoid 
exceeding this rating. Grid Dissipation is ap- 
proximately the product of dc grid current and 


peak positive grid voltage. The grid bias and 
driving power should be kept near the values 
shown in the ‘‘Typical Operation’’ sections of 
the data sheet whenever possible. 


SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX5000R must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 


the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to ex- 
cessive values when the plate voltage, bias 
voltage, or plate load are removed with filament 
and screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
sipation to 250 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX5000R is 5000 watts for most 
applications but for audio and SSB amplifier 
applications, the maximum allowable dissipation 
is 6000 watts. Plate dissipation may be per- 
mitted to rise above the maximum rating during 
brief periods, such as may occur during tuning. 

When the 4CX5000R is operated as a plate- 
modulated rf power amplifier, the input power is 
limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore 
except during tuning there is little possibility 
that the 3500-watt maximum plate dissipation 
rating will be exceeded. 


HIGH VOLTAGE - The 4CX5000R _ operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 


ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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8349 
40X35,000C 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8349/4CX35,000C is a ceramic/metal, forced-air cooled 
power tetrode intended for use at the 50 to 150 kilowatt output power level. 
It is recommended for use as a Class-C rf amplifier or oscillator, a Class- 
AB rf linear amplifier, or a Class-AB push-pull af amplifier or modulator. 
The 8349/4CX35,000C is also useful as a plate and screen modulated 
Class-C rf amplifier. 

The forced-air cooled anode is rated at 35 kilowatts maximum dissi- 


pation. 4CX35000C 
GENERAL CHARACTERISTICS 4 
ELECTRICAL 
Filament: Thoriated Tungsten 
ESTAS tReet, iy pein tua aaaie ae canvas siemie 9: Suahahacagevage 1OcO FV 
MITE LORY UA VOLES Ta, sete rer red eta ee he, vero ate baleen ot 295 A 
Amplification Factor (Average): 
TOC TC Cli cere ee as sy 1s et TRR RP TERSE SNORT es: cle Ss ints Jos 4.5 
@ Direct Interelectrode Capacitances (grounded cathode)2 
ete er ae hm tee mie ater Ma emaia a cas ale oe ae gate are tees eee 8 ays 440 pF 
LODGHE» ooarcanpeneye tiem tas bsey ci stoma eh Ak lle es ASP a nce daar Ac La 55 pF 
rte sg ee acy 8) du ig PAE Pm raion 98 whe a, 3's 0) ol wee Tek SOK mn age 2.31. p i 
Frequency of Maximum Rating: 
PM Mr tet Ue ee wares Weds opis ae slachta gin: 8 loues ble ole 6 sLabapeiarer ais cece, 88 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
JDYSINEL Ne 59 Pl Os herr Bp ae OO eee orerear a cy Car met or erat iar er 17.34 in; 440.4 mm 
CYPAIRS GEE Pee ge nace hare CON OE Le mee. ty Ps EE Ss cece Se mt ES 9.75 in; 247.7 mm 
SUR ERTIES RATES Are et ay er Ot a rh Oe Mee RAY De Sia SO tbs 22.7eke 
Dera NO CRO SELON pectin er saihsue-iia neha tele) sistas) os fern tah ends os Laake kes » Vertical, base up or down 
Maximum Operating Temperature: 
erate, Meld local Sars ei cer tecciune tele eae ole Pa tat ora ayers oie sls tol eheneh odes hiciere 6,0 eet ata 20026 
‘oehitale, Cee ER AR Rte cece cP coN Cay Set Cec ee NNEC OSE CF OLORT PRE macnn eg Sain age 250°C 
Sn TMM Ba eeas so vba da Payee” Soadstatp Gyan SMeMey Nokes ol aa \n) se ty o.on gee ets ezecrlgus ls. aie a8 ks Forced Air 
HES 5 Lino. 5 ADA PDR Hece 0-5, Se ROC onO. a aA Ra Ceara Special, graduated rings 
@ Re se IAT CROCK GU ter, thie ec tereets Bide eter e tase: ays ik ate Feo eeu Teta te Pale state sey et EIMAC SK-1500 
(Revised 12-1-70) © 1963, 1967, 1970 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 


MAXIMUM RATINGS: 


DGPEATEVOETAG Eitene oe releme evens <= 20,000 VOLTS 
DCiSGREENSVOIETAGE Rae <1.) . =) een an 2500 VOLTS 
DG .PEATESGURRENT ss fetes) cael ces) o's 15.0 AMPERES 
PEATE DO ISSIRATLON tens tehetee ts vist stone 35,000 WATTS 
SCREEN DISSIPATION ....-.----- 1750 WATTS 
GRID DISSIPATION .«...5......-. 500 WATTS 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class ABy, Grid Driven, Peak Envelope or Modulation. 
Crest Conditions 


PlatesVoltage.caecse ev wtets an te testa eis chon enie 15.0 kVdc 
Sereen: Voltage eiarcaccasnen ce tei iedk et cmtnn ema 1.5 kVdc 
Grid: Voltage txt. Ne.) tes ite eee -400 Vdc 
Zero-Signal Plate: Gurrentaeuspsecnteneiel-ienanane 1.0 Adc 
Single*Tone. Plate Current 2%. co. ors « ecste © -5.7 Adc 
Single-Tone Screen Current 2.........-- 0.9 Adc 
Paaki rf Grid’ Voltage <u crateveias cpr ates 250 v 
Peak Driving Power 2 2 .. os ots eeecareace Ow 
PlatesDiSsipatlOnyrwae cectetemehede rere teiet amd 30 kW 
Plate,Output POwehes. secncmercueme ten ctewenens 55 kW 
Resonant Load Impedance.........+s.-. 1280 QO 


—— en 


RADIO FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS: 


DGAPEATE VOL VAG Eaanetcner outa leroter ous 20,000 VOLTS 
DGsSEREENFVOBTA GER een enn rarer 2500 VOLTS 
DE PEAT ETGURREN TS. tcme set emer cris 15.0 AMPERES 
PEATE.DISSIBATION@ gecesi etetee tata 35,000 WATTS 
SGREEN DISSIPATION <pircucm-yttelen sn 1 1750 WATTS 


GRIDEOISSIEATION Mon ecunetet dnepeieen as: 500 WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate .Vo tage messes nee nea 10.0 15.0 19.0 kVdc 
Screensav 0 tageaeiemrasnc =) tara 750 750 750 Vdc 
GridiVoltagewerceseucmseee re one -425 -480 -550 Vdc 
Plate: Currents sateen te een Wee 6.8 6.96 Adc 
Screen Current: "suse as Gen 0.84 0.51 0.80 Adc 
Grid: Current. vie aban nee eae 0.29 0.23 0.35 Adc 
Peak rf Grid Voltage!....... 600 660 £730 v 
Calculated Driving Power 1... 180 150 258 W 
Plate:DIiSSipation emma es aenenes 1953-9519 OZ ROMY 
Plate Output Power .......- 55.5 82.5 110 kW 


1. Approximate value. 


el 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


NC PLATE VOLTAGESe. shee, aoe noe 14,000 VOLTS 
DC-SCREEN! VOLTAGE a tee: a 2000 VOLTS 
DC PLATE. CURREN Tiere ho aes 15.0 AMPERES 
PLATEIOISSIPATION Wee 22 ec ore Geen 23,000 WATTS 
SCREEN DISSIPATION +0 aetie eee. 1750 WATTS 


SOIR TE OGRA, chor 500 WATTS 


1. Corresponds to 35,000 watts at 100% sine-wave 
modulation. 
2. Average, with or without modulation. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate Voltagedel os) 6 onc ere cate ee ees 12.0 kVdc 
Screen’ Voltages me. .<. s\n eons ome avers 750 Vdc 
Gridi Voltages fn cscs ene erg ae esas eee mee -600 Vdc 
Plate: Cumentiens ce op erie cers mic oe ee ircpeaee rr 5.4 Adc 
SCHGENUACLUT ON tol ras? he 2 ee eee 0.52 Adc 
GridiCurrent ho aike <4 tale See ere, 0.16 Adc 
Peak af Screen Voltage 2 

(100% modulation) mesasecienvme tennant. 500 v 
Peakirt Grid’ Voltage. rn Gitte receen eae 740 v 
Galetilatedi Driving! Rowenee.. -acmrenen eee: 125 W 
Plate Dissipation ends avert she iecc ttetnad ss 13.2 kW 


Plate: Output ROwetiesare sates sateen cue cata eets 55.0 kW 
Resonant Load Impedance 


1. Approximate value. 


2. Approximate value, depending upon degree of driver 
modulation. 


AUDIO FREQUENCY POWER AMPLIFIER 


OR MODULATOR 
Class AB, Grid Driven (Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube): 


teeter VOLTAGES .hiis emai ses) os 20,000 VOLTS 
BM meetAEEINs WOOL AGEs 6 els sw hs iw ss 2,500 VOLTS 
meee CURRENT os oe x 6 tae ate 15.0 AMPERES 
PEM OISOIFATION 4.02 2 2 ee 35,000 WATTS 
BEHEEN DISSIPATION ........-... 1750 WATTS 
Buy DioelIPATION =... es ee es we 500 WATTS 


1. Approximate value. 


NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
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TYPICAL OPERATION (Two Tubes) 


Plates V Oltag Clemewies rot sr anssinmel.t sa ceaner ssc 12.0 kVdc 
SCECHAVOILADC ee eee Atmos och rete ae cn 1.5 kVdc 
Grid’ Vottadeee rien . a ea lone ees -400 Vdc 
Zero-siGnal Plate Gurrentu..y see aici heer 3.0 Adc 
Maxqsionalurlate: Current moat ere nena): 9.2 Adc 
Max Signal Screen Current! . 2. 26a. % «: 1.8 Adc 
Peak atvarid. Voltage =) 290. 24,6 cosas «2 280 v 
Max Signal Plate Dissipation2......... 20 kW 
Plate Output POWeI a weerts eee = oe ee ek 70 kW 


Load Resistance (plate to plate)........ 


2. Per Tube 
3. Adjust to give stated zero-signal plate current. 


istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 


ereumurtren teal! 0: 0.volts falta ON a heeds) od. as ee ee ne wf 2 1200) SORA 
Interelectrode Capacitances (grounded cathode connection) 2 


SO EM Reet Ai re Pag era Ee 5 oa, Chae Ue As eae Merk ee Sf) 


470 pF 
60 pF 
3:2. pH 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CX35,000C must be oper- 
ated with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 


SOCKET - The EIMAC sockets, type SK-1500, 
and SK-1510 have been designed especially for 
the concentric base terminals of the 4CX35,000C. 


COOLING - The maximum temperature rating 
for the external surfaces of the 4CX35,000C is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode 
at the base of the cooling fins and the tempera- 
ture of the ceramic/metal seals below 250°C. 


Air-flow requirements to maintain core temper- 
ature at 225°C in 40° ambient air are tabulated 
below (for operation below 30 megahertz.) These 
data are for air flowing in the base-to-anode 
direction. 


faa Base-to-Anode Air Flow 


| SeaLevel | Level 10,000 | 10,000 Feet | 


Plate , ee oe 
Air Flow]|Drop(Inches] Air Flow | Drop(Inche 
(CFM) of a (CFM) of Water) 


Dissipation 
(Watts) 


* Since the power dissipated by the filament represents 
about 3000 watts and since grid-plus-screen dissipation 
can, under some conditions, represent another 2250 watts, 
allowance has been made in preparing this tabulation for 
an additional 5250 watts dissipation. 


4C0X35,000C 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered 
in ducts and filters. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
120 cfm of air horizontally through the socket 
from the side. It is preferable to direct this air 
through three equally spaced ducts. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to 
maintain envelope temperatures less than 250°C. 
For most applications, 1 to 2 CFM of air directed 
through the center of the socket is sufficient for 
this purpose. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 4CX35, 
OO0C is normally many times the peak emission 
required for communication service. A small 
decrease in filament temperature due to reduc- 
tion of filament voltage can increase the life of 
the 4CX35,000C by a substantial percentage. It 
is good practice to determine the nominal fila- 
ment voltage for a particular application that 


will not affect the operation of the equipment. 


This is done by measuring some important pa- 
rameter of performance such as plate current, 
power output, or distortion while filament volt- 
age is reduced on the 4CX35,000C. At some 
point in filament voltage there will be a notice- 
able reduction in plate current, or power output, 
or an increase in distortion. Operation may be 
at a filament voltage slightly higher than that 
point at which performance appears to deteri- 
orate. This voltage should be measured at the 
socket with a 1% meter and periodically check- 
ed to maintain proper operation. 

Filament starting current must be limited to 
a maximum of 900 amperes. 

Voltage between filament and the base plates 
of tube and SK-1500 socket, must not exceed 
100 volts. 


GRID OPERATION - The 4CX35,000C grid has 
a maximum dissipation rating of 500 watts. Pre- 
cautions should be observed to avoid exceeding 
this rating. The grid bias and driving power 


4 


should be kept near the values shown in the 
‘‘Typical Operation’’ sections of the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 


SCREEN OPERATION - The power dissipated 
by the screen of the 4CX35,000C must not exceed 
1750 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis- 
Sipation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
Sipation to 1750 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX35,000C is 35,000 watts. When 
the 4CX35,000C is operated as a plate-modulated 
tf amplifier, under carrier conditions, the max- 
imum plate dissipation is 23,000 watts. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 


tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values 
are highly significant in the design. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CX35,000C are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CX35,000C, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 


4C€X35,000C 


tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is avail- 
able for viewing windows. If there is any doubt 
as to the requirement for or the adequacy of 
shielding, an expert in this field should be con- 
tacted to perform an X-ray survey of the equip- 
ment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in serious 
X-ray exposure. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, California 
94070 for information and recommendations. 
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DO _ NOT 
CONTACT 


CONTROL GRID - 


Sore re Cee ea eee ad 


FILAMENT 


BASE PLATE 


DIMENSIONAL DATA 


ow eS 
| MIN. | MAX. | MIN. [ MAX. _ 
| A | 9500 | 9750 | 241.30 | 247.65 | 

| B | 0.860 | 0.890 | 21.84 | 22.60_ 

| D | 5.980 | 6.020 | 151.89 | 152.91 _ 

| E | 6510 | 6.560 | 165.35 | 166.62 | 

| 6 | 7.480 | 7.520 | 189.99 | 191.01 | 

| H | 7.975 | 8.015 | 202.57 | 203.58 | 

1.750 | 1.800 | 44.45 | 45.72 | 

@ | |[-K [1220 [1270 | 3099 | 32.26 

| M | 8.442 | 8.692 | 214.43 [220.78 

DN | 5.375 | 5625 | 13652 | 142.86 

| P| 17.070 | 17340 | 433.58 [440.44 | 

Bt SSK mttm/-/as t 0.173 | 0.213 | 440 | 541 | 
errs ee) 
Be ee ce) | T | 0485 | 0.515 | 12.32 | 13.08 | 

@ W Vinloies =| .0.135 5 | ieee 

| w | 1250 | 1270 | 31.75 | 32.26 | 

| x | 0.490 | 0.530 | 12.45 | 13.46 | 

D 

C Z 3.750 (1) 

Pere bene Eee 
PAB] 6.875(1) [| 174.63(1) 


(R) 


} THE TOTAL INDICATED RUNOUT OF THESE 


CONTACT EDGES SHALL NOT EXCEED .125 
WITH RESPECT TO “W' MEASURED WITH 
TUBE MOUNTED ON BOTTOM CERAMIC 


VENT HOLE 
LOCATIONS NOT 
CRITICAL 


— SECTION A-A 
ROTATED !80° 
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RADIAL-BEAM 
POWER TETRODE 


The 8876 is a ceramic/metal forced-air cooled, external-anode radial- 
beam tetrode with a maximum plate dissipation rating of 250 watts and a 
maximum input-power rating of 500 watts. The 8876 is designed for very 
long life and reliable performance in oscillator, amplifier, or modulator ser- 
vice. In most applications, it may be used as a direct replacement for the 
7203/4CX250B, with only minor circuit retuning required. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Beem OILAGC ce ee cee ete ete ecto ats te +. ve leen ae snare 6: 0ee,053 eV 
Mrenienteat 0-0 VOltS-..2 aes eto sc ss ores eee 2.4 A 
Cathode-Heater Potential, maximum......... +LoUR Vi 
Amplification Factor (Average): 
BMA CECOT gis, s bo weg ans game Meee etis slakvy 0 esa cost 5 
Direct Interelectrode Capacitances ( grounded cathode) 2 
CLE. shay ch ca Siem a elie eect nye eg iin pile eager re IN a, nen ae 17.0 pF 
RET PMR EME coo! ch tins, ee Sand Pads BP came Po pete ee ee MACON Koki st. SINE er Oe a aden aes 4.5 pF 


@) i, 6s ee ee er ee 0.04 pF 


“AED pty SU i IRR cee er tind Nene aR ng Nc) ee eee PPE a 13,6 3p 

OUST e Meme met sche ee se believe. cae te’ ceracg Oot tee abs Je ere Ne ots plapna 4WoSanid) ace reer ieee « 4.5 pF 

TES oy Condy hea nda ace acai ie ieee epee aren ceri eco airmba arate tar Ser: 0.01 pF 
Frequency of Maximum Rating: 

Se aiey are a es eee ek. MEE COT lives. te SERS) Pp RA 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
EIIADY rorends cme oy phe RRR ie MEO 5 Jeera By seated ert asc e piareerce 2.46 in; 62.5 mm 
ETS Eg Pe ee a Re Pee eres ee RO nr ne 1.64 in; 41.7 mm 
FEY ENS F258 012 ty. 2p tegen Py PRI Oo IPMS homie eS: Mey iS tle ee 40z; 113 gm 
Die lfa tM CeeCattiOlM cash le a ait Ducati nave RCRSE, Wice <BR siN els each p Ss ors, 5 she >!» Oeelet neal Any 
Maximum Operating Temperature: 
Peemte MELA Ca Sag eter NEN Se mete) oS bens ts red Pet eee Veeag ee tae ace. soni s us: atts 250°C 
PIPE GCSE CUT eel hore eugene ease, cometary cee ULeY, ars We Bar asec e gakes Na a ae ao ios So oe fou 250°C 
(Effective 6-15-71) © 1971 Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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(Chie fits 2 Antes We iti pe oe po Oo omen OOO a ocak: Forced Air 
Pace nn re pee ya. ee eSDeCIalbO-Ding | ene be Zac 
Pasmnrsiti lena Tie OW Bibl > ee GRO Dao Hoe eo omacouncone JOMENE Sedu eiioe 
Recommended Chimney .t. s. 2-2 eee ee we ne te se lee EIMAC SK-600 Series 


ee 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz) 
GRID DRIVEN (SSB) Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 
DE Plate Voltage te ane eee 1000 1500 2000 Vde 
Screens Voltage nea cmsacicae ne meatieine 350 350 350 Vdc 
MAXIMUM RATINGS: Grid Voltagewlwa sez <a-4-0 pene =55 -55 -55 Vdc 
Zero-Signal Plate Current ..... 100 100 100 mAdc 
Single Tone Plate Current..... 250 250 250 mAdc 
BYORI ME WAOILIVNGIS 66 6n0 cone bc 2000 VOLTS Two-Tone Plate Current . ete 190 190 190 mAdc 
D ee ee ee ee 400 VOLTS Single-Tone Screen Current<... 10 8 5 mAdc 
SIRS SNAG aie Two-Tone Screen Current2..... 2°) =4 -2 mAdc 
DC GRID VOLTAGE .....----+-: “250 VOLTS Single-Tone Grid Current2..... 0 0 £O mAde 
DGIPPATENSURRENT EMS ss oc + s wkeke 0.25 AMPERE Peak rf Grid Voltage2 ....... 50 S0pe 2Uey 
RlatexOutpUtsPOWe lana nen a emrene 120 215 300 W 
eA US ABSA SUSAS 50S Sate tec pore AB: Resonant Load Impedance... . . 2000 3000 4000 2 
SCREEN DISSIPATION ...----+-=- 12 WATTS 1. Adjust to specified zero-signal dc plate current. 
ERD OISSIPAINION) coacactncn ons 2 WATTS 2. Approximate value. 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz) 
GRID DRIVEN, CARRIER CONDITIONS Class AB1, Grid Driven 
Class AB 1 
PlatenVoltagetm ean asin m ne 1000 1500 2000 Vdc 
Screens Oltage a wars eanenemenon 350 350 350 Vdc 
MO SIMUM RATINGS: GidiVoltacei) ts eee Wye cat Vat 
Zero-Signal Plate Current. .... 100 100 100 mAdc 
DC PLATE VOLTAGE .....--++++-- 2000 VOLTS Cartier RlatexCunrentme-een ee 150 150 150 mAdc 
DC SCREEN VOLTAGE ......-.--- 400 VOLTS Carrier Screen Current....... -3 -4  -4 mAdc 
XS GI WOEVNGE oaoboesctocodes -250 VOLTS Peak rf Grid Voltage 2 ae tere. 252 Oe OV, 
DG PEATE GURREN lee memce arccn men aenare: 0.25 AMPERE Plate Output Power......... 30 50 65 W 
eUAGTS DISSHFNITION) 2c ecn4banges 250 WATTS 
SCREENPDISSIPA TION Lets eee 12 WATTS 1. Adjust to specified zero-signal dc plate current. 
GRID I DISSIPATIONR eke ol noni nen 2 WATTS 2. Approximate value 
a SSS 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz)} 500 MHz 
OR OSCILLATOR Plate Voltage....... 500 1000 1500 2000|2000 Vdc 
Class C Telegraphy or FM Telephony Screen Voltage... ... 250 250 250 250| 300 Vdc 
(Key-Down Conditions) GridaVoltagoman a ieseaeE: -90 -90 -90 -90} -90 Vdc 
Plater Currenteer-ar-n mene 250 250 250 250] 250 mAdc 
MAXIMUM RATINGS: Screen Current Lssr. Oi 45 38 21 19 10 mAdc2 
Grid.Current (area aera 35 31 28 26| 25mAdc2 
Peak rf Grid Voltage’. . 114 114 112 112] ---v 
DGPLATE VOLTAGE snatapdecicaate ules: 2000 VOLTS Meseurad Dr inn 
DC SCREEN VOLTAGE... 2-2-8 ciao 300 VOLTS Power Li ee ae 4.018 351113 .2.2 2-9 | ew 
DGEGRIDEVOLTAGEMEe Ine cnc aencaen ae -250 VOLTS Plate Input Power .... 125 250 375 500] 500W 
DG.PLATE, CURRENT eels nae 0.25 AMPERE Plate Output Power... 70 190 280 390] 300 w? 
PLATE.DISSIPATION Mt -tg oe 250 WATTS Ab Mio et of OO OD ee. 
SGREENFDISSIPATIONeeemen nnn nn. 12 WATTS 1. Approximate value. 
GRID sDISSIPAGIONGieemen-n een or 2 WATTS 2. Measured values for atypical cavity amplifier circuit. 
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PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 175 MHz) 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) Plate oltagemeen-e mene cain ncae 500 1000 1500 Vdc 
Steerer Wolsle o Go coo eb oe 2508025002505 Vac 
GridegVOl tage: mera. een ae ea -100 -100 -100 Vdc 
MAXIMUM RATINGS: Plarevcuitrentl) See Sea ee 200 200 200 mAdc 
Screen! Current eee 31 22 20 mAdc 
BYG (ALANINE WAOINWANGIS Gis ged om ocen oe 1500 VOLTS Grid iOancrent Segoe a ke ae 15 14 14 mAdc 
TVS SSRSAN WOLYNES oo ods oo Geb a 300 VOLTS Peak rf Grid Voltage3........ Wee WG AD wy 
DEEGRIDINOLTAGES wes cic co ehcue yous -250 VOLTS Calculated Driving Power..... eer abe = aller ANY) 
BemeEATE CURRENT sais siete @ = os 0.20 AMPERE Plate Input Power .......... 100 200 235 W 
BPATENDIGGIPATION 3... es 165 WATTS 1. Corresponds to 250 watts at 100% sine-wave modulation. 
BGREEN DISSIPATION 2... 5. .:..- 12 WATTS 2. Average, with or without modulation. 
ERIDIDIGSIPATION 2 220006 2 8. 2 WATTS 3. Approximate value. 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 
OR MODULATOR Plates Voltage we a0 “aw aceasta: 1000 1500 2000 Vdc 
Class AB , Grid Driven (Sinusoidal Wave) Screens Voltage a ieee meee 350 350 350 Vdc 
GridiVoltage. 25.0. eee -55 -55 -55 Vdc 
Zero-Signal Plate Current ..... 200 200 200 mAdc 
peer TINGS (Per Tube) Max Signal Plate Current ..... 500 500 500 mAdc 
Max Signal Screen Current!.... 20 16 10 mAdc 
eee OL TAGE: as) aves: 35) in gees 2000 VOLTS Max Signal Grid Current? ..... 0 0 0 mAdc 
DIGESGREENBVOLIAGE |. aiuto nice ee 400 VOLTS Peak af Grid Voltage 2....... 50 50 50 v 
ere OLTAGE nade « bolen ssw icecnene -250 VOLTS Peak Driving Power ........ 0 0 0 W 
DC PLATE CURRENT ..........-. 0.25 AMPERE Bie PUN EUS Be Lite ties She Seem OO Ug CCR 
BATE SDISSIPATION fn viens > dn « se « 250 WATTS Sig aa cl eat fe ae 
: Load Resistance 
SCREEN DIESSIPAION, 6 a6 caso ola a 6 - 12 WATTS falate to‘plate) 46a ae 3500 6200 9500 Q 
BRD SSIEAT IONS wocessa 6a. 2 WATTS >. Ipatiibes 
!. Approximate value 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
enter ms rrentsat Ou VOUS Mc ctotc sat dest entce vices. tess GNeu. Stet. RMN ake Cees yiain feet ee 
PP LUCG AW ALMUD SUI Cea eens Ne heindnast sachet ae close * as eke oe Seip Mattes ee, OOO => Ses eGe 


Interelectrode Capacitances! (grounded cathode connection) 
Seat ree re Wee rere hk eres Tre tis Lee este eee ia ey tte oe wate tie soe ce ents Lo. ~=- LO.0 Ble 
CO Saeed cag ee, eee ea ce et eee ae oy A Aah oi ie rae OL ere Ny sic: 
(CW ls SS Sis SEE A OR ee COL ca neece 2 Chr ee corer oki es ea 0 00nD 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 
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APPLICATION 


MECHANICAL 


MOUNTING - The 8876 may be operated in any 
position. An EIMAC Air-System Socket, SK-600 
series, or a socket having equivalent character- 
istics, is required. Sockets are available with or 
without built-in screen capacitors and may be 
obtained with either grounded or ungrounded 
cathode terminals. 


COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C with 
an inlet air temperature of 50°C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK-606 
chimney are used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate Air Flow] Pressure | AirFlow]| Pressure 
Dissipa- (CFM) |Drop(In.of | (CFM) |Drop(in.of 
tion(watts) water) water) 


200 5.0 0.52 7.3 0.76 
250 6.4 0.82 Lee 1.20 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de- 
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re- 
quirements are satisfied automatically when the 
tube is operated in an EIMAC Air-System Socket 


and the recommended air flow rates are used. 


Experience has shown that if reliable long life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


VIBRATION - This tube is designed to provide 
reliable service under ordinary shock and vibra- 
tion conditions, such as encountered in mobile 
installations. However, when severe shock, or 
high-level and high-frequency vibration are ex- 
pected, it is suggested that the EIMAC 4CX300A 
or 4CX250R be employed. 


ELECTRICAL 


HEATER - The rated heater voltage for the 8876 
is 6.0 volts and the voltage must be maintained 
within +5% to obtain good tube life and stable 
performance. Regulation to a tolerance better 
than +5% normally will be beneficial as regards 
life expectancy. 

At frequencies above approximately 300 MHz 
transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard- 
ment will depend upon frequency, plate current, 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 
below; 

300 MHz or lower 6.00 volts 
5.85 volts 
5.70 volts 


301 to 400 MHz 
401 to 500 MHz 


CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi- 
mum rated dc input current is 200 mA for plate- 
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 
ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 


It is recommended that rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. If faster warmup 
is required, an over-voltage of 8.0 volts may be 
applied to the heater and held for 30 seconds, at 
which time the voltage must be reduced to the 
rated value. Full operating cathode temperature is 
reached in 30 seconds with this technique. From 
a cold start, it is imperative that the over-voltage 
be held not over 30 seconds, and if the tube has 
not completely cooled since previous use, a 
shorter period of over-voltage must be used. 


Where the circuit design requires the cathode and 
heater to be operated at different potentials, the 
rated maximum heater-to-cathode voltage is 150 
volts regardless of polarity. 


GRID OPERATION - The maximum rated dc grid 
bias voltage is -250 volts and the maximum grid 
dissipation rating is 2.0 watts. In ordinary audio 
and radio-frequency amplifiers the grid dissipation 
usually will not approach the maximum rating. At 
operating frequencies above the 100 MHz region, 
driving power requirements for amplifiers increase 
noticeably. At 500 MHz as much as 20 watts of 
driving power may have to be supplied. However, 
most of the driving power is absorbed in circuit 
losses other than grid dissipation, so that grid 
dissipation is increased only slightly. Satisfac- 
tory 500 MHz operation of the tube in a stable 
amplifier is indicated by grid-current values below 
approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit resis- 
tance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf sig- 
nal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a nor- 
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 
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tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube series regulator can be used only when 
an adequate bleeder resistor is provided. 

Self-modulation of the screen in plate-modu- 
lated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans- 
former or by means of a small separate modulator 
tube will usually be more satisfactory. 
Screen-voltage modulation factors between 0.75 
and 1.0 will result 100% modulation for plate- 
modulated rf amplifiers using the 8876. 


PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate- 
modulated applications the carrier plate dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis- 
sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube (s) in the event that one tube fails. 


VHF OPERATION - The 8876 is suitable for 
use in the VHF region. Such operation should be 
conducted with heavy plate loading, minimum 
bias, and the lowest driving power consistent 
with satisfactory performance. It is often prefer- 
able to operate at a sacrifice in efficiency to 
obtain increased tube life. 


HIGH VOLTAGE - Normal operating voltages 
used with the 8876 are deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Design all equipment 
so that no one can come in contact with high 
voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘“cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 


CAN KILL. 
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INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
Capacitance in this way normally assures good 
interchangeability of tubes over a period of 


PIN DESIGNATION 
PIN NO. | SCREEN GRID 


PIN NO.3__-HEATER 
Pl . HODE 


PIN NO.5____1.C. DO NOT USE FOR EXTERNAL CONNECTION. 


T 


Bh Nord CATHODE 


CENTER PIN-CONTROL GRID 


TOP CAP 


INDEX 


ANODE 
RADIATOR 


DO NOT CONTACT 
THIS SURFACE 


GUIDE LUG 


SCREEN GRID 
CONTACT AREA 


time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, San 
Carlos, Calif. 94070 for information and recom- 
mendations. 


DIMENSIONAL DATA 


INCHES MILLIMETERS 
MIN MAX MIN MAX. 
| 2.342 | 2.464 | 59.03 | 62.59 
1.610 | 1.640 | 40.89 | 41.66 
isio | 1910 | 45.97 | 48.51 


A 
B 
Cc 
=H ue 
D 0.750 0.810 19.05 20.57 
i= 
F 
G 


0710 | 0.790 | 18.03 | 2007 
== 1.406 | —- 
Cee | = 4.75 

BASE. B8—236 

JEDEC DESIGNATION 
0.573 | 14.20 | 
== 6.10 


35.71 


ANODE CONTACT 
AREA 


~ CONTROL GRID CONTACT 
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8909 
4CX5000J 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8909/4CX5000J is a compact, high-power, ceramic/ 
metal, forced-air cooled tetrode with a rated maximum plate dissi- 
pation of 6000 watts. It incorporates rugged internal construction 
features, including a mesh filament/cathode. 

The 8909/4CX5000J is specifically designed for exceptionally 
low intermodulation distortion in radio-frequency linear amplifier 
service. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Filament: Thoriated Tungsten 

ED a 6 oR OB OaAeno oes (Geno! Coe nORSatacae rere T2074 0I37 V 

POT At (cL VOlSa eiet uskebncedstisiseusieaets + os) ¢ 103 A 
Amplification Factor (Average): 

RRIORLOPSCICEN ear ay ol tas aN orts  sbeb net esl es teers os 4.5 
Direct Interelectrode Capacitance (grounded filament) 2 

CL =: 9 gunapelsoahe ete ohdier alta ces Cuchi aie Cece Cae aC Cer ce ene mere enote er 120 pF 


&) I he, oh Sea toads oct laahgakncd Re tigerianace- keke, 20.5 pF 


Lines meme Ae tac a WePe mab tu nesm eer Mayes Sl opeliste te oases te tence shel ofens = stele) tations 0.7 pF 


CU Se 5 Se 8 rn ae ee ee ee eee gece eae C 56 pF 
COM o 18S ate Oe he ROR ee ee EE a a YAMS ©: 
Give. SR oo ASS EE Ot On Coe Chat ee) RG ee sc a areca Ca Lee eh at 0.10 pF 


CHW etre ere ter cde stot e Te frais ie Sete ie cchaloycruiewaketel sf she feraieveke enegs an Mee chalet’ 100 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic !n- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
en oth teen t-tators GRAD Bab PRI Gee BURNT Pree Oe aN oem hy ra ciara eee 9.125 in; 231.77 mm 
PVT ea Gece ee eee Ca eR es oi) BS ener A eee eee 4.938 in; 125.43 mm 
SETEENGITE  ecey Saas RA Pes ho ah hr ott he oe reo oye ee eee Ooh, 4 ole 
OSE Avavive | Steph eT 3 A pepe Gis have een eeeeere rh cero ol Axis vertical, base up or down 
(Effective 10-1-71) © by Varian Printed in U.S.A. 


eet Retr Re Re OTE 2 ERS LEME i Se 
EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Maximum Operating Temperature: 
Ceramic/Metal Seals or Anode Core .... 
COLIN O tern, 0 taccer trates iyelestatalecs ore ortge s 
Bas Ga hate mit che tees sca) oueaeh secs ne caiajteli colo laos 
Recommended Air System Socket ........ 
Recommended (Air) Chimney........... 


Riect rel uatheis of ehebes cient fe Seana tt eee Ue 
sichaset eles Weis yalyhousbovetce sa gepstemee VOLCCCR TE 
viele ert Wsice nie wen ensue eae em PECIAleCONCcH tite 
rarer aed eo nee SIGNI eye NG cIhEy) 
NO: eS eh ho tee: Bor, SLOG. 


Il 


RADIO FREQUENCY LINEAR AMPLIFIER 


TYPICAL OPERATION (Frequencies to 100 MHz) 


GRID DRIVEN Class AB1, Grid Driven, Peak Envelope or Modulation 

Class AB4 Crest Conditions 

ABSOLUTE MAXIMUM RATINGS: Plate; Voltages -5.ase a eee eee 4050 Vdc 

SCTEENV OlLAGE: fo aee eee ange Pees 800 Vdc 

DOAPEATE VORTAGE: tah era: 7500 VOLTS Gridivoltansil. te ene ee 155 Vde 

DC SCREEN VOLTAGE .........-. GY SIE ES Zero-Signal Plate Current. ......... 750 mAdc 

DC PLATE CURRENT .......-.--. 4.0 AMPERES Single-Tone Plate Current .......... 1.65 Adc 

cols AON ee a Beau Single-Tone Screen Current2....:.... 67 mAdc 

SGCREENIOISSIPATION fey cnauene eh hence.) 250 WATTS Peale ceiGrid Voltage 2 ai Oi ee (Age 

SL AU ASIII a a Mac 22 2 Pel BES Single-Tone Plate BLES Teetifen ee 3300 W 

1. Adjust to specified zero-signal dc plate current. Useful Power Output (PEP)"......... 3150 W 

2) Approximate value. Load Impedance Rech tacirt nae nohe tic 1350 0 

3. Useful power is that delivered to the load. Intermod. Distortion Products 4: 

4. Referenced against one tone of a two equal-tone ord (Order. arts ieaele atten eee -41 dB 
signal. Sth Orde tetra) nuts eae cca iete eee -44 dB 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, screen and 
plate voltages is assumed. If this procedure is followed, there will be little variation in output power when the 


tube is changed, even though there may be some variation in screen current. The screen current which results 
when the desired plate current is obtained is incidental and varies from tube to tube. This current variation 
causes no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
Current. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 


Pilament> Currentrats/25 voltSmmeee sess eee ee She Qadeae to os: «: cde eccaas ect eee Omen] Sea 
Interelectrode Capacitances'(grounded filament connection) : 
GW Sue hehe Maen Ob ation sk  ShacoSsemanpoes Shes 1URh Sy! pir 
COULPNS 7eneee rel tegaher ob eve. (ne. Nene mer eRtich =. ite he entrar page 000 ene ee 1 S Zompu 
COpisieGsletspecepete reUipehar stot ate 1efs epee Pete ce 20 te ann ae met MCE) 72 oar ee 1.0 pF 
Interelectrode Capacitances ' (grounded grid connection) 
Cin 55 save pcetet ays te tedctedc cele: ak teocetecs Merch rec cea ate acne ar ata Baas aa 61 pF 
COOH Neo Ae ANA aA aes bo sawed aL 24 pF 
059) Seger rer a(n ERO rR aE Part A a ci dkpr ae Ae 4 Cee 0.16 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


APPLICATION 
MECHANICAL 


MOUNTING - The 4CX5000J must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC SK-300A Air-System 
Socket is designed especially for the concentric 
base terminals of the 4CX5000J. The use of 
recommended air-flow rates through this socket 


provides effective forced-air cooling of the tube. 
Air forced into the bottom of the socket passes 
over the tube terminals and through an Air Chim- 
ney, the SK-306, into the anode cooling fins. The 
SK-300 socket may be used instead of the 
SK-300A, but its use will result in a slightly less 


efficient cooling system at high dissipation levels. 


COOLING - The maximum temperature rating for 
the external surfaces of the 4CX5000J is 250°C. 
Sufficient forced-air circulation must be provided 
to keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Sea level air- 
flow requirements to maintain seal temperatures 
at 200°C in 50°C ambient air are tabulated below 
ffor operation below 30 megacycles). 


i SK-300A Socket SK-300 Socket 


Air F low 
(CFM) 
75 


Pdate Pressure Air F low Pressure 
Dissipation Drop(Inches Drop(Inches 
(Watts) of water) of water) 


Since the power dissipated by the filament repre- 
sents about 770 watts and since grid-plus screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been made 
in preparing this tabulation for an additional 1200 
watts dissipation. 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 
rate and corresponding pressure differential must 
be determined individually in such cases, using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 


IMPACT AND VIBRATION - The 4CX5000J is 
designed to operate under shock and vibration 
conditions which might disable a less rugged 
tube. Production tubes are subjected to testing to 
insure ability to withstand 15 G impact at 11 mil- 
liseconds duration and 2 G vibratory acceleration 
over the range of 5 to 55 Hz. 


ELECTRICAL 
FILAMENT VOLTAGE - The rated filament 


voltage for the 4CX5000J is 7.5 volts. Filament 
voltage, as measured at the socket, should be 


8909/4CX5000J 


maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than 5 percent from the rated value. 


GRID DISSIPATION - The 4CX5000J control 
grid has a maximum dissipation rating of 75 watts. 
Precautions should be observed to avoid exceed- 
ing this rating. Grid dissipation is approximately 
the product of de grid current and peak positive 
grid voltage. The grid bias and driving power 
should be kept near the values shown in the 
“‘Typical Operation’’ sections of the data sheet 
whenever possible. 


SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX5000J must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
Sipation to 250 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX5000J is 6000 watts. Plate dis- 
sipation may be permitted to rise above the maxi- 
mum rating during brief periods, such as may 
occur during tuning. 


HIGH VOLTAGE - The 4CX5000J operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating precau- 
tions must be followed. Equipment must be de- 
signed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the primary 
circuits of the power supplies and to discharge 
high voltage condensers whenever access doors 
are opened. Interlock switches must not be by- 
passed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE = the 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 


wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 


The capacitance values shown in the manufac- 
or test specifications, 


turer’s technical data, 
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normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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The Eimac 8171/4CX10,000D is a metal-ceramic tetrode which is identical elec- 
trically to the 8170/4CX5000A except for its rated plate dissipation. Its increased dis- 
sipation capability, resulting from a larger cooler, is most useful in linear applica- 
tions where plate dissipation is generally the limiting factor. Accordingly, more 
output power can be obtained in r-f or a-f linear service and “Typical” operating 
conditions have been modified to reflect this change in tube capability. 

The improved cooler also allows the 8171/4CX10,000D to be used in place of the 
8170/4CX5000A with less cooling for any given plate dissipation or results in cooler 
operation at any given air-flow rate. 

The 8171/4CX10,000D is useful as an oscillator, amplifier, or modulator at fre- 
quencies up to 110 megacycles and is particularly suited for use as a linear r-f ampli- 
fier or class-AB, audio amplifier. 

A pair of these tubes, operating class-AB, will deliver more than 30 kilowatts 


of audio-frequency or radio-frequency plate output power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. Nom. Max. 
Filament: Thoriated Tungsten 


Voltage - : . : - - - - - - 7.5 volts 
Current - - - - - - - - - - 73 78 amperes 
Amplification Factor (Grid-Screen) - - - : - 4.5 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input - - - - - - - - - - 108 122 uuf 
Output - - - - - - - - : - 18 23 uuf 
Feedback - - - - - - - - - - 1.0 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input - - - - - 2 - - = = = = - : - 
Output - - = - - x - : : : 2 3 : 2 . 
Feedback - - “ 2 2 ss - - A : = Z z 
MECHANICAL 
Base - - : - - - : 2 - = = 5 rE : . : = = 
Maximum Seal Temperature Shy Ds nid . og lta ine, BOO aN eee nl gees, Gate Pcs Oo 
Maximum Anode-Core Temperature - - - - = * = = = 5 5 = 
Recommended Socket - 4 cS ae ot 3 pers ‘ 4 P F : : 
Recommended Air Chimney - - F : - = 5 c E . = = ‘ 


Operating Position - - - - - - : - . : ‘ 


Maximum Dimensions: 


Height - - - = 4 . : 2 : p : 2 < é 
Diameter - - - = - - : = : : : : - 2 “ 
Cooling - - - - - - : - = : pits - : 2 
Net Weight - - - = = . < : 2 —- - ' 2 : 


Shipping Weight (Approximate) - - < : - é : é : : 2 


(Effective 1-20-62) Copyright 1962 by Eitel-McCullough, Inc. 
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RADIAL-BEAM 
POWER TETRODE 


ae RIT) 
1 Gare acxio.0000 


Min. Max. 
48 58 uuf 
18 23 uuf 
0.16 uuf 


. Special concentric 
- - - - 250° C 
- - - - 250° C 
. Eimac SK-300A 
- Eimac SK-1306 
vertical, base up or down 


- - 9.13 inches 
- - 7.05 inches 
3 : Forced air 
- - 12.2 pounds 
J : 23 pounds 


4CX10000D 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR (Up to 110 megacycles) 


Class-C Telegraphy or FM Telephony (Key-down conditions) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE up 
30 
60 
D-C SCREEN VOLTAGE - 
D-C PLATE CURRENT up 
30 
60 


PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION - 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


megacycles 
megacycles 
megacycles 


megacycles 
megacycles 
megacycles 


MAX. 


MAX. 
MAX. 
MAX. 
MAX. 
3 MAX. 
MAX. 
MAX. 
MAX. 
MAX. 


VOLTS 
VOLTS 
VOLTS 
VOLTS 
AMPERES 
AMPERES 
AMPERES 
WATTS 
WATTS 
WATTS 


Class-C Telephony (Carrier conditions except where noted) 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION* 
SCREEN DISSIPATION 
GRID DISSIPATION 


- 5000 MAX. 
- 1000 MAX. 


2.5 MAX. 


- 6650 MAX. 


250 MAX. 
75 MAX. 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


*Corresponds to 10,000 watts at 100-percent sine-wave modulation. 


AUDIO-FREQUENCY AMPLIFIER OR MODULATOR 


Class-AB; 

MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


- 7500 MAX. 
- 1500 MAX. 


= 12 


4.0 MAX. 
000 MAX. 
250 MAX. 
75 MAX. 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


NOTE: In most cases, 


“TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and 
confirmed by direct tests. No allowance for circuit losses, either input or output, has been made. Exceptions are distinguished 


- 7500 MAX. 


1500 MAX. 
4.0 MAX. 


- 12,000 MAX. 


250 MAX. 
75 MAX. 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION 


(Frequencies below 30 megacycles) 


D-C Plate Voltage 

D-C Screen Voltage - 
D-C Grid Voltage - - 
D-C Plate Current - 
D-C Screen Current - - 
D-C Grid Current - 
Peak R-F Grid Voltage 
Driving Power - - - 
Plate Dissipation . 


Plate Output Power - - 


TYPICAL OPERATION (Frequencies 


D-C Plate Voltage - - 
D-C Screen Voltage - 


Peak A-F Screen Voltage (For 100-percent 


D-C Grid Voltage - 
D-C Plate Current - - 
D-C Screen Current - 
D-C Grid Current - 
Peak R-F Grid Voltage - 
Grid Driving Power - 
Plate Dissipation - - 


Plate Output Power - 


TYPICAL OPERATION, two tubes 


D-C Plate Voltage’ - - 
D-C Screen Voltage - - 
D-C Grid Voltage - - 
Max.-Signal Plate Current 
Zero-Signal Plate Current* 
Max.-Signal Screen Current 
Zero-Signal Screen Current 
Peak A-F Driving Voltage 
Driving Power - - 

Load Resistance, 


Plate-to-Plate 


Max.-Signal Plate Dissipation - 


Max.-Signal Plate Output Power 


*Per Tube 


4000 
1500 
—315 
6.66 
0.50 
0.33 
0 

305 

0 

940 
6,670 
13,300 


TYPICAL OPERATION, Peak-Envelope or 
(Frequencies below 30 megacycles) 


D-C Plate Voltage - - 
D-C Screen Voltage - - 
D-C Grid Voltage* - - 
Max.-Signal Plate Current 
Zero-Signal Plate Current 
Max.-Signal Screen Current 
Peak R-F Grid Voltage - 
Driving Power - - - 
Plate Dissipation - 

Plate Output Power** 


*Adjust grid vcitage to obtain 
**PEP output or r-f output power at crest of modulation envelope. 


below 30 


modulation) 


5000 
1500 
—320 
6.66 
0.50 
0.32 
0 

310 

0 
1320 
7,950 
17,500 


7500 
500 
—350 
2.8 
0.5 
0.25 
590 
150 
5000 
16,000 


megacycles) 


5000 
500 
450 

—400 
1.4 

0.26 

0.05 
520 

25 

1100 

5.8 


7500 
1500 
—340 
6.66 
0.50 
0.25 
0 

330 

0 
2280 
9,050 
31,900 


volts 
volts 
volts 
amperes 
ampere 
ampere 
volts 
watts 
watts 


watts 


volts 
volts 
Volts 
volts 
amperes 
ampere 
ampere 
volts 
watts 
watts 


kilowatts 


volts 
volts 
volts 
ampere 
ampere 
ampere 
ampere 
volts 
watts 
ohms 
watts 
watts 


Modulation-Crest Conditions, 


7500 
1500 
—340 
3.33 
0.50 
125 
330 

0 

9050 
15,950 


volts 
volts 
volts 
amperes 
ampere 
ampere 
volts 
watts 
watts 
watts 


specified Zero-Signal plate current. 


by a listing of “Useful output power as opposed to "'Plate" output power. Values appearing in these groups have been 
obtained from existing equipment(s) and the output power is that measured at the load. 
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APPLICATION 


MECHANICAL 


Mounting—The 4CX10000D must be operated with 
its axis vertical. The base of the tube may be down or 
up at the convenience of the circuit designer. 


Socket—A new, more efficient Eimac Air-System 
Socket Type SK-300A has been designed especially for 
the concentric base terminals of the 4CX10000D. The 
use of recommended air-flow rates through this socket 
provides effective forced-air cooling of the tube. Air 
forced into the bottom of the socket passes over the 
tube terminals and through an Air Chimney, the SK- 
1306, into the anode cooling fins. 


Cooling—The maximum temperature rating for the 
external surfaces of the 4CX10000D is 250°C. Suffi- 
cient forced-air circulation must be provided to keep 
the temperature of the anode at the base of the cool- 
ing fins and the temperature of the ceramic-metal seals 
below 250°C. Air-flow requirements to maintain seal 
temperatures at 200°C in 50°C ambient air are tabu- 
lated below (for operation below 30 megacycles). 


SEA LEVEL 10,000 FEET 


Plate Pressure Air FI Pressure 
Dissipation* Drop (Inches (CEM) Drop (Inches 
(Watts) of water) of water) 


*Since the power dissipated by the filament 
represents about 560 watts and since grid-plus- 


screen dissipation can, under some conditions, 
represent another 200 to 300 watts, allowance 
has been made in preparing this tabulation 
for an additional 1000 watts dissipation. 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equivalent 
cooling. The flow rate and corresponding pressure dif- 
ferential must be determined individually in such cases, 
using rated maximum temperatures as the criteria for 
satisfactory cooling. 


ELECTRICAL 


Filament Operation—The rated filament voltage for 
the 4CX10000D is 7.5 volts. Filament voltage, as meas- 
ured at the socket, should be maintained at this value 
to obtain maximum tube life. In no case should it be 


allowed to deviate by more than plus or minus 5 per- 
cent from the rated value. 


Electrode Dissipation Ratings—The maximum dissi- 
pation ratings for the 4CX10000D must be respected to 
avoid damage to the tube. An exception is the plate 
dissipation, which may be permitted to rise above the 
rated maximum during brief periods, such as may 
occur during tuning. 


Control-Grid Operation— The 4CX10000D control 
grid has a maximum dissipation rating of 75 watts. Pre- 
cautions should be observed to avoid exceeding this 
rating. The grid bias and driving power should be kept 
near the values shown in the “Typical Operation” sec- 
tions of the data sheet whenever possible. 


Screen-Grid Operation—The power dissipated by 
the screen of the 4CX10000D must not exceed 250 
watts. 

Screen dissipation, in cases where there is no ac 
applied to the screen, is the simple product of the 
screen voltage and the screen current. If the screen 
voltage is modulated, the screen dissipation will de- 
pend upon loading, driving power, and carrier screen 
voltage. 


Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed with filament and screen voltages 
applied. Suitable protective means must be provided to 
limit the screen dissipation to 250 watts in the event 
of circuit failure. 


Plate Dissipation—The plate-dissipation rating for 
the 4CX10000D is 10,000 watts for most applications, 
but for audio and SSB amplifier applications, the maxi- 
mum allowable dissipation is 12,000 watts. 


When the 4CX10000D is operated as a plate-modu- 
lated r-£ power amplifier, the input power is limited 
by conditions not connected with the plate efficiency, 
which is quite high. Therefore, except during tuning 
there is little possibility that the 6650-watt maximum 
plate dissipation rating will be exceeded. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to the Power Grid Tube Marketing 
Department, Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California, for information and 
recommendations. 
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The 8281/4CX15.000A is also recommended for Class-AB audio-frequency and 


radio-frequency linear power amplifier service. 


GENERAL CHARACTERISTICS 
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The Eimac 8281/4CX15.000A is a ceramic-metal power tetrode intended for use 
s-C amplifier in radio-frequency applications. 
internal mechanical structure which results in higher rf operating efficiency. Low 
rf losses in this mechanical structure permit operation of the 8281/4CX15.000A 
at full ratings up to 110 megacycles. 


It features a new type of 


Filament; Thoriated Tungsten 
ViNitayes === -ge rie ee le 6.3 volts 
Current. =.) se =e - - - 168 amps 
Amplification Factor (Grid-Screen) 
average) alo v=" s = Gijeie = Ein; - 4,5 
Direct Interelectrode Capacitances, Grounded Cathode; 
put = ee Pee ee “= = = = = s= = = 
Ouipuby far ee) ee i 
Feedback == = =" - = — = = = = = = © = = - 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input ae ee Ge ae SS ee 
Output SS a = eee = 
Heedback .— t= ete ae a a a a mm 
Base = = - - Se a or SS ems eee fm ee emg Ramin stew asym 
Nascmumsealel emperatunel— a= i=3 = sais = = ee 
Maximum Anode Core Temperature - - - ch iaig? oc CS Yo) te 
Recommended socket =~) - = — = = = = ul s it ee ae ey gis 
Recommended Air Chimney - - - = = = er Re a tn) STD a a hb 
eh easy =) bee - - - - - - - Axis 


Operating Position - - - 
Maximum Dimensions: 
Height = = = 
Diameter - - - 
Cooling a 
Net Weight ot) ae 
Shipping Weight (Approximate) 


TENTATIVE DATA 


©8287 
‘40415 0008 


RADIAL-BEAM 
POWER TETRODE — 


Min Max 
~ 158 172 uuf 
- PAV 27.0 uuf 
- - - = 2,0 uuf 
~ 63.0 78.0 uuf 
- 23.0 28.0 uuf 
- S08 uuf 


- Special, concentric 
250°C 
250°C 
Eimac SK=300A 

Eimac SK-316 


- _ 


vertical, base up or down 
- - 9.44 inches 
- = 7.58 inches 
ae Forced air 
- - 12.8 pounds 
- - 24 pounds 


a anne EE EESNNENTTT 
RADIO-FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR 


Class-C Telegraphy or FM Telephony (Key-down 


conditions) 


MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 2,000 


DC PLATE CURRENT 5.0 
PLATE DISSIPATION 15,000 
SCREEN DISSIPATION 450 
GRID DISSIPATION 200 


(Effective 10-10-62) Copyright 1962 by Eitel-McCullough, Inc 


MAX. 
MAX, 
MAX, 
MAX. 
MAX, 
MAX. 


VOLTS 
VOLTS 

AMPS 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION 


DC Plate Voltage ~- 
DC Screen Voltage - 
DC Grid Voltage = 
DC Plate Current - 
DC Screen Current - 
DC Grid Current - 
Peak RF Grid Voltage 
Driving Power = 
Plate Dissipation - 
Plate Output Power - 


7,500 10,000 volts 
750 750 volts 
-510 -550 volts 
4.65 4.55 amps 
.095 .545 amp 
.300 .275 amp 
730 790 volts 
220 220 watts 
8,100 9,000 watts 
26,700 36,500 watts 


— kat} 4CX15,000A 


PLATE-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER 


Class-C Telephony (Carrier Conditions unless noted) 


MAXIMUM RATINGS 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION* 
SCREEN DISSIPATION 
GRID DISSIPATION - 


8.000 
- 1.500 
- 4,0 
=- 10.000 
450 
200 


MAX. 
MAX, 
MAX, 
MAX, 
MAX. 
MAX, 


VOLTS 
VOLTS 

AMPS 
WATTS 
WATTS 
WATTS 


*Corresponds to 15.000 watts at 100-percent sine- 


wave modulation, 


TYPICAL OPERATION 


DCy Plate, Voltage Caen eee 
INC: Sereen WOES = = «= 
Peak AF Screen Voltage 
(For 100% modulation) - - 
DC Grid Voltage SE 
DCs Plavel@uigte ni —— 
INC: Seieeein Cumacent aS 
Cr Gridieurcrent > s 
Peak RF Grid Voltagee 
Grid Driving Power - 
Plate Dissipation = 
Plate Output Power - 


6.000 
750 


740 
-600 
3.75 
.450 
.185 
800 
150 
5.100 


8.000 
750 


710 
-640 
3.65 
.430 
.180 
840 
150 
5.800 


17.400 23.500 


volts 
volts 


volts 
volts 
amps 
amp 
amp 
volts 
watts 
watts 
watts 


AUDIO-FREQUENCY AMPLIFIER 


OR MODULATOR 


TY PICAL OPERATION (Two Tubes) 


Clgee AB DC Plate Voltage “= =5 =) = 7,000 "10 000 svorts 
th DC Screen Voltage - - - - 1,500 1.500 volts 
MAXIMUM RATINGS (Per Tube) DC Grid Voltage - - - =  =350 -370 volts 
DC PLATE VOLTAGE - - 10,000 MAX. VOLTS Max-Signal Plate Current - - 8.8 8.5 amps 
DC SCREEN VOLTAGE - 2,000 MAX. VOLTS Zero-Signal Plate Current* - 1.0 1.0 amp 
DCAPEATE CURRENT = = 6.0 MAX, AMPS Max-Signal Screen Current** - .340 .300 amp 
PLATE DISSIPATION - - 15.000 MAX. WATTS Zero-Signal Screen Current - 0 0 amps 
SCREEN DISSIPATION - - 450 MAX. WATTS Peak AF Driving Voltage* = 330 340 volts 
GRID DISSIPATION - - - 200 MAX. WATTS Driving Power - - - = = 0 0 watts 
Load Resistance. Plate-to-Plate 1,730 2.520 ohms 
*Per Tube Max-Signal Plate Dissipation* - 12.200 14.000 watts 
** Approximate Values Max-Signal Plate Output Power 41.600 57,000 watts 
RADIO-FREQUENCY 
LINEAR AMPLIFIER TYPICAL OPERATION, Peak-Envelope or Modulation- 
Crest Conditions. 
Class-ABy DC Plate Voltage - - - - 7,500 10.000 volts 
DC Screen Voltage - - - - 1,500 1,500 volts 
MAXIMUM RATINGS DC Grid Voltage = = ae a -350 -370 volts 
DC PLATE VOLTAGE - - 10.000 MAX. VOLTS Max-Signal Plate Current - - 4.4 4.25 amps 
DC SCREEN VOLTAGE - 2,000 MAX. VOLTS Zero-Signal Plate Current - - 130 1.0 amp 
DC PLATE CURRENT - - 6.0. MAX. AMPS Max-Signal Screen Current* - sl bfA0) .150 amp 
PLATE DISSIPATION - - 15,000 MAX, WATTS Peak BE Grid Voices) i) (ego ees ae 
SCREEN DISSIPATION - - 450 MAX, WATTS een ee ike et ir gee 2 Sin 
GRID DISSIPATION - - - 900 MAX. WATTS Plate Dissipation - - - - 12,200 14,000 watts 
3 Plate Output Power - - - = 20,800 28.500 watts 
Resonant Load Impedance - - 865 1,260 ohms 


*Approximate Values 


NOTE: ‘‘TYPICAL OPERATION”’ data are obtained by calculation from published characteristic curves 
and confirmed by direct tests. Adjustment of the rf grid drive to obtain the specified plate current at the 
specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will 
be little variation in output power when tubes are changed, even though there may be some variations in 


grid and screen currents. The grid and screen currents which result when the desired plate current is 
obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as 
the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct rf driving voltage is applied. 
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APPLICATION 


MECHANICAL 


Mounting— The 4CX15,000A must be operated 
with its axis vertical. The base of the tube may be 
down or up at the convenience of the circuit design- 
er; 


Socket— A new, more efficient Eimac Air- 
System Socket Type SK-300A has been designed 
especially for the concentric base terminals of the 
4CX15,000A. The use of recommended air-flow 
rates through this socket provides effective forced- 
air cooling of the tube. Air forced into the bottom 
of the socket passes over the tube terminals and 
through an Air Chimney. the SK-316, into the anode 
cooling fins. 


Cooling— The maximum temperature rating for 
the external surfaces of the 4CX15,000A is 250° 
C, Sufficient forced-air circulation must be pro- 
vided to keep the temperature of the anode at the 
base of the cooling fins and the temperature of the 
ceramic-metal seals below 250° C. Air-flow re- 
quirements to maintain seal temperatures at 225 Ce 
in 50° C ambient air are tabulated below (for 
operation below 30 megacycles). 


SEA LEVEL 10,000 FEET 
Plate ae mlow Pressure Pressure 
Dissipation* eeu Drop (Inches Drop (Inches 
(Watts) ( of water) of water) 


*Since the power dissipated by the filament 
represents about 1000 watts and since grid- 
plus-screen dissipation can, under some con- 
ditions, represent another 600 watts, allow- 
ance has been made in preparing this tabulation 
for an additional 1600 watts dissipation. 


The blower selected in a given application must 
be capable of supplying the desired air flow ata 
back pressure equal to the pressure drop shown 
above plus any drop encountered in ducts and 
filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equivalent 
cooling. The flow rate and corresponding pressure 
differential must be determined individually in 
such cases, using rated maximum temperatures as 
the criteria for satisfactory cooling. 


ELECTRICAL 


Filament Operation— The rated filament 
voltage for the 4CX15,000A is 6.3 volts. Filament 
voltage, as measured at the socket, should be main- 
tained at this value to obtain maximum tube life. 
In no case Should it be allowed to deviate by more 
than plus or minus five percent from the rated 
value. 


Electrode Dissipation Ratings— Themaxi- 
mum dissipation ratings for the 4CX15,000A must 
be respected to avoid damage to the tube. An ex- 
ception is the plate dissipation, which may be 
permitted to rise above the rated maximum during 
brief periods, such as may occur during tuning. 


Control-Grid Operation— The 4CX15,000A 
control grid has a maximum dissipation rating of 
200 watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in the 
‘‘Typical Operation’? sections of the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per tube. 


Screen-Grid Operation— The power dissipa- 
ted by the screen of the 4CX15,000A must not 
exceed 450 watts. 

Screen dissipation, in cases where there is no 
a-capplied to the screen, is the simple product of 
the screen voltage and the screen current. If the 
screen voltage is modulated, the screen dissipation 
will depend upon loading. driving power, and carrier 
screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 450 
watts in the event of circuit failure. 


Plate Dissipation— The plate-dissipation rating 
for the 4CX15,000A is 15,000 watts. 

When the 4CX15,000A is operated as a plate- 
modulated r-f power amplifier, the input power is 
limited by conditions not connected with the plate 
efficiency, which is quite high. Therefore, except 
during tuning there is little possibility that the 
10,000-watt maximum plate dissipation rating will 
be exceeded. 


Special Applications— if it is desired to 
operate this tube under conditions widely different 
from those given here, write to the Power Grid 
Tube Marketing Department, Eitel-McCullough. 
Inc., 301 Industrial Way, San Carlos, California, 
for information and recommendations. 
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DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


MIN. MAX, NOM. 


7.460 |7580 
.855 |.895 


13.133 13.173 
3792 3.832 
3.980 4.020 
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The Eimac 8349/4CX35,000C 
tetrode intended for use at the 50 to 150 kilowatt output power level. It is recom- 
mended for use as a Class-C rf amplifier or oscillator, a Class-AB, rf linear 
amplifier or modulator. The 8349/ 
4C X35,000C is also useful as a plate and screen modulated Class-C rf amplifier. 


amplifier or a Class-AB, 


push-pull 


is a ceramic-metal, 


af 


forced-air cooled power 


TENTATIVE DATA 


8349 
4€X35,000C 


RADIAL BEAM 
POWER TETRODE 


The forced air cooled anode is rated at 35 kilowatts of plate dissipation. 


ELECTRICAL 


Filament: 


GENERAL CHARACTERISTICS 


Thoriated Tungsten 


Voltage =) ==) 6— P-N ay eR ie eer = inves 108 volts 
Current - - - = = - = = = = = = = = = 300 amps 
Amplification Factor (Grid-Screen) (average) - - - - 4.5 


Direct Interelectrode Capacitances, Grounded Cathode: 


Input see em me RT Be el SR misao  hp Rit n eO uuf 

Outputiomae ae HG eo me = PA Re Sh 2 em mi ie I RS uuf 

Feedback = - - - - = = = = = = = = = = = = = = = = = = 2.3 uu 
“ole Saye W seven ME Cepeiel Gb ehraibbes is ath a taveg og owtey Ae: Sw ph Bs PN ee BI dh a asl ag ag Se Te a ne BAO Ke 

MECHANICAL 

Base ee me ke eg ke ew ee ee ee KH heh Hh mh mhmhmhmhKmhvm6h6mK©)—) h6Special, graduated rings 
Brac eUTE Sea Ie CINDeCTa ULC a men mg Ba i 250°C 
MaximMiiieAnonercOreslemperauires mee ie = OR RO en ee eee 250° C 
Recommended Socket - - - - - - = - = - - = = = = = = = = = = Eimac, SK-1500 
eta coir Ort ON <—r—eekce n= eam ome me: Geechee mae Aa a Vertical, base up or down 
Maximum Dimensions: 

FeO Ae Ty Bee ee id, Nt aad fet oc lt Sn be eae tae ae 15.0 inches 

Diameter - - - - - = = = = = = = = = = = = = = = = = 9.75 inches 
TVTOV EVN Ep Ta) al Ree a apy Cole ot ba Soot Sod Mag Na Sy Mee Ror Nita ty aed le eae te ls ig Forced air 
Neloreirht Santee oka se Se gay ema Ee i ree ee ie eT 50 pounds 
DISD gm GI NL (ADDrOXIIDA Ce) fe ee es a ee, ee OS RS 80 pounds 


————— ccc 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or 


conditions) 


MAXIMUM RATINGS 
DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE- - - 
DC_PLATE CURRENT - - - 
PLATE DISSIPATION 

SCREEN DISSIPATION 
GRID DISSIPATION - 


Note: Maximum plate 


ratings. 


FM Telephony (Key-down 


- 20,000 MAX, VOLTS 
2500 MAX. VOLTS 
15.0 MAX, AMPS 
- 35,000 MAX, WATTS 
1750 MAX. WATTS 


TYPICAL OPERATION 
(Frequencies below 30 megacycles) 


DC Plate Voltage ~ - - 10 15 20 kV 
DC Screen Voltage - - 750 750 750 volts 
DC Grid Voltage - - - -425 -480 -545 volts 
DC Plate Current- - - 6.70 6.45 6.35 amps 
DC Screen Current - - .925 .810 .895 amp 
DC Grid Current - - - .320 -3DD .335 amp 
Peak RF Grid Voltage - 575 640 695 volts 
Driving Power - - - 185 225 230 watts 
Plate Dissipation - - - 12.0 14.0 17.0 kW 
Plate Output Power - - 55.0 82.5 110.0 kW 


500 MAX, WATTS 


(Effective 10-10-62) Copyright 1962 by Eitel-McCullough, Inc. 


voltage and plate current cannot be applied simultaneously without exceeding dissipation 


— Smtf.4cx35,000¢ 


PLATE-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER 


Class-C Telephony (Carrier 
noted) 


MAXIMUM RATINGS 

DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE = 
DC PLATE CURRENT - 
PLATE DISSIPATION* - - 
SCREEN DISSIPATION - 
GRID Disolie es LION. = eo hs 


conditions except where 


* Corresponds to 35,000 watts 


wave modulation 


** Approximate value 


15,000 MAX, VOLTS 
2000 MAX, VOLTS 
15.0 MAX, AMPS 

23,000 MAX. WATTS 
1750 MAX, WATTS 

500 MAX. WATTS 


at 100 percent sine- 


TYPICAL OPERATION 
(Frequencies below 30 megacycles) 


IDG; JBRWEY Wolleyats) SS em 7.5 10 15 kV 
DC Screen Voltage- - - - - 750 750 750 ~=—s volts 
Peak AF Screen Voltage 

(For 100% modulation)** - - - 640 675 630 volts 
DC Grid Voltage - - = - = -460 -520 -540 volts 
DC Plate Current =< = = = = 7.0 6.6 6.45 amps 
DC Screen Current=- - = = - Le2, .985 .890 amp 
DC Grid Current - - - - -  .375 .370 SES amp 
Peak RF Grid Voltage- - - - 630 680 700 ~=—volts 


AUDIO-FREQUENCY AMPLIFIER 


OR MODULATOR 


Class-AB, 


MAXIMUM RATINGS (Per Tube) 


DG PEATE VOLTAGKs- == 
DC SCREEN VOLTAGE- - 
DC PLATE CURRENT = = 
PLATE DISSIPATION - 
SCREEN DISSIPATION - 
GRID DISSIPATION - 


* Per Tube 


** Approximate value 


20,000 MAX. VOLTS 
2500 MAX, VOLTS 
15.0 MAX, AMPS 

35,000 MAX, WATTS 
1750 MAX. WATTS 

500 MAX, WATTS 


Grid Driving Power “= = = = 235 250 250 watts 
Plate Dissipation - - - - - 15.8 16.5 21S kW 
Plate Output Power- - - = - 42.0 55.0 82.5 kW 
TYPICAL OPERATION (Two Tubes) 

DC Plate Voltage - - - - = 10 15 20 kV 
D@EScreensVol tay clea 1.5 1.5 1.5 kV 
DC Grid Voltage - - - - - =-290 -340 -360 volts 
Max-Signal Plate Current- - - 17.4 15.1 13.2 amps 
Zero-Signal Plate Current - - 4.0 2.0 2.0 amps 
Max-Signal Screen Current**- -  .770 .620 .580 amp 
Zero-Signal Screen Current - - 0 0 0 amp 
Peak AF Driving Voltage* - - 270 310 320  ~—volts 
Driving Power - - = = - 0 0 0 watts 
Load Resistance, Plate-to-Plate- 1150 2560 3000 ohms 
Max-Signal Plate Dissipation* - 33 30.5 22 kW 
Max-Signal Plate Output Power - 110 165 220 kW 


a 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, 


MAXIMUM RATINGS 

DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE- - 
DC PLATE CURRENT - 
PLATE DISSIPATION - 
SCREEN DISSIPATION - - 
GRID DISSIPATION=- - - 


* Approximate value 


20,000 MAX, VOLTS 
2500 MAX, VOLTS 
15.0 MAX, AMPS 

35,000 MAX. WATTS 
1750 MAX, WATTS 

500 MAX, WATTS 


TYPICAL OPERATION, Peak-Envelope or Modulation-Crest 
Conditions, (Frequencies below 30 megacycles) 


DC Plate Voltage - - = = = 10 15 20 kV 
DC Screen Voltage- - - - = 1.5 xO) 1.5 kV 
DC Grid Voltage - - - - =- -290 -340 -360 volts 
Max-Signal Plate Current- - - 8.7 7.50 6.6 amps 
Zero-Signal Plate Current - - 2.0 1.0 io) amp 
Max-Signal Screen Current* - - .385 .310 .290 amp 
Peak RF Grid Voltage=- = - = 270 310 320 ~—-volts 
Driving Power me cm ee en im 0 0 0 watts 
Plate Dissipation - - - - - 33 30.5 22 kW 
Plate Output Power- - - - - 55 82.5 110 kW 
Resonant Load Impedance- - - 575 1280 1500 ohms 


NOTE: ‘*TYPICAL OPERATION’? data are obtained by calculation from published characteristic curves 
and confirmed by direct tests. Adjustment of the rf grid drive to obtain the specified plate current at 
the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there 
will be little variation in output power when tubes are changed, even though there may be some variations 


in grid and screen currents. The grid and screen currents which result when the desired plate current is 
obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as 
the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct rf driving voltage is applied. 
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APPLICATION 


MECHANICAL 


MOUNTING — The 4CX35,000C must be operated 
with its axis vertical. The base of the tube may be 
down or up at the convenience of the circuit design- 
er. 


SOCKET — The Eimac Socket, Type SK-1500, has 
been designed especially for the concentric base 
terminals of the 4CX35,000C. The SK-1500 is not 
an Air System Socket. Separate base cooling is 
required and is accomplished by directing 60-100 
CFM of air horizontally through the socket from 
the side. 


COOLING — The maximum temperature rating 
for the external surfaces of the 4CX35,000C is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature of 
the ceramic-metal seals below 250°C. Air-flow 
requirements to maintain seal temperatures at 
225°C in 40°C ambient air are tabulated below (for 
operation below 30 megacycles). These data are for 
air flowing in the anode-to-base direction. 


5000 FEET 


SEA LEVEL 


Plate ; Pressure : Pressure 
Dissipation* ore Drop (Inches me ha Drop (Inches 
(Watts) of water) of water) 


*Since the power dissipated by the filament rep- 
resents about 3000 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 2250 watts, allowance has been made in 
preparing this tabulation for an additional 5250 
watts dissipation. 


The blower selected in a given application must 
be capable of supplying the desired air flow ata 
back pressure equal to the pressure drop shown 
above plus any drop encountered in ducts and 
filters. 


At other altitudes aad ambient temperatures the 
flow rate must be modified to obtain equivalent 
cooling. The flow rate and corresponding pressure 
differential must be determined individually in such 
cases, using rated maximum temperatures as the 
criteria for satisfactory cooling. 


ELECTRICAL 


FILAMENT OPERATION —The rated filament volt- 
age for the 4CX35,000C is 10.0 volts. Filament 
voltage, aS measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate by 
more than plus or minus five percent from the 
rated value. 


ELECTRODE DISSIPATION RATINGS — The 
maximum dissipation ratings for the 4CX35,000C 
must be respected to avoid damage to the tube. An 
exception is the plate dissipation, which may be 
permitted to rise above the rated maximum during 
brief periods, such as may occur during tuning. 


CONTROL-GRID OPERATION — The 4CX835,000C 
control grid has a maximum dissipation rating of 
500 watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in the 
‘‘Typical Operation’? sections of the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per tube. 


SCREEN-GRID OPERATION — The power dissi- 
pated by the screen of the 4CX35,000C must not 
exceed 1750 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product of 
the screen voltage and the screen current. If the 
screen voltage is modulated, the screen dissipation 
will depend upon loading, driving power, and car- 
rier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed with filament and screen voltages 
applied. Suitable protective means must be pro- 
vided to limit the screen dissipation to 1750 watts 
in the event of circuit failure: 


PLATE DISSIPATION — The  plate-dissipation 
rating for the 4CX35,000C is 35,000 watts. When 
the 4CX35,000C is operated as a plate-modulated 
rf amplifier, the plate dissipation rating is reduced 
to 23,000 watts. In addition the plate voltage rating 
is reduced to 15,000 volts. Since the power input 
is limited by conditions other than plate efficiency, 
there is little possibility of exceeding the 23,000 
watt dissipation rating except during tuning. 


SPECIAL APPLICATIONS — If it is desired to oper- 
ate this tube under conditions widely different from 
those given here, write to the Power Grid Tube 
Marketing Department, Eitel-McCullough, Inc., 
301 Industrial Way, San Carlos, California for 
information and recommendations. 
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CONTACT 
FINGER 
STOCK 

CF-100 


THROUGH 
CF-900 


CONTACT FINGER STOCK 


EIMAC Preformed Finger Stock is a prepared strip of spring ma- 
terial, slotted and formed into a series of fingers, designed to make 
a sliding contact. 

EIMAC Finger Stock provides excellent circuit continuity bet- 
ween components with adjustable or moving contact surfaces. It is 
especially suitable for making connections to tubes with coaxial 
terminals or to moving parts, such as long line and cavity circuits. 
It is also useful as an electrical ‘“‘weather stripping’’ around doors 
in equipment cabinets and ‘‘screen’’ rooms. 

The base material is a non-ferrous spring alloy, heat treated for 
more positive spring action and silver plated for better rf conduc- 
tivity. 

CF-100, CF-700, and CF-800 incorporate ‘‘spooned’’ fingers to 
prevent scratching the contact surface (see drawings on reverse 
side of sheet) 

EIMAC Contact Finger Stock is supplied in 36-inch lengths 


@) (91 cm). 


FINGER STOCK CURRENT RATING 


Se MAXIMUM CURRENT 
INCH | MM | AMPS. PER | AMPS. PER INCH OF | AMPS. PER CM OF 
FINGER FINGER STOCK FINGER STOCK 


: ; 47.2 


| TYPE 


4) 


(Revised 6-15-71) © 1962, 1966, 1971 Varian Printed in U.S.A. 
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CF-100-900 


EIMAC Contact Finger Stock is heat treated to a minimum tensile strength of 170,000 pounds 
per square inch. 

No further forming of the material should be attempted. The minimum bending radius of curva- 
ture for the material is 0.75 inch. It may be secured by any suitable mechanical means or by soft 
soldering. If torch-soldering is attempted, extreme care must be exercised to prevent overheating 
which will anneal the material, resulting in loss of its elastic properties. 

EIMAC Contact Finger Stock is available in the following semi-finished states: 


CF-101 through CF-901: Slotted and formed (Not heat treated or plated) 
CF-102 through CF-902: Slotted, formed, and heat treated (Not plated) 
CF-103 through CF-903: Slotted, formed, and plated (Not heat treated) 


Contact Finger Stock which has not been heat treated can be formed to different shapes by the 
user, after which it may be heat treated. 

A suitable heat treating schedule consists of holding the unplated material at 600°+5°F for 
9.5 hours in air, after which it must be cleaned and plated. Heat treating the material in a con- 
trolled atmosphere such as cracked natural gas, disassociated ammonia, or forming gas will mini- 
mize oxidation. Finger stock should be held in a suitable jig or fixture during heat treating to 
prevent deformation. 

The Finger Stock current rating is based on a temperature rise of 50°C at the point of contact 
with one piece of finger stock making contact with another identical piece. Contact pressure is 
controlled by assuring that the deflection at the point of contact is at least as great as indicated 
in the table on page 1. 

For long term operation the finger stock temperature should not exceed 150°C (300°F). The 
material may be heated to 260°C (500°F) for a short period such as required for soft soldering. 

Temperature rise is proportional to current squared. It will be affected by the temperature of 
the surface to which contact is made and by the amount and temperature of cooling air if used. 
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The Eimac 4W300B is a compact radial-beam tetrode with a max- 


imum plate-dissipation rating of 300 watts anda maximum input- 


power rating of 500 watts. 


Electrically identical to the Eimac 


4X250B, it is intended for use where water cooling is preferred or 
where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Min, 

Cathode: Oxide-Coated, Unipotential 

Heating Time - 30 
Voltage - - ~ 
Current - - Aes S| 
Amplification Factor (Grid-Screen) 
Transconductance (Ip=200 ma.) 
Frequency for Maximum Ratings 


Heater: 


Interelectrode Capacitances, Grounded Cathode:* 


Input ~ - - 


Nom, 


6.0 


962 


12,000 


Max. 


seconds 

volts 

2.9 amperes 
umhos 
500 


TENTATIVE DATA 


4W300B 


RADIAL-BEAM 
POWER TETRODE 


uuf 


Output - ~ - 
Feedback - - - 
Interelectrode Capacitances, Grounded Grid 
Input - - - 
Output - - - 
Feedback - - - 


MECHANICAL 


Base — - = - 
Maximum Operating Temperatures: 
Glass-to-Metal Seals - 
Ceramic-to-Metal Seals = 
Cooling (See following page) - - 
Recommended Socket - = 
Operating Position - - = 


uuf 
uuf 


and Screen:* 


= - - 4.0 
a a £ as BAS i 


uuf 
uuf 
uuf 


9-pin, special 


175 SG 
250° C 
Water and forced air 
Eimac SK-600 Series 
Vertical, base down or up 


MAXIMUM RATINGS Class-C Class-C Class-AB 
Plate Mod Teleg or FM _ Audio or SSB 
D-C PLATE VOLTAGE - - 1500 2000 2000 MAX, VOLTS 
D-C SCREEN VOLTAGE - - 300 300 400 MAX, VOLTS 
D-C GRID VOLTAGE - - -250 -250 ~e. MAX, VOLTS 
D-C PLATE CURRENT - - 200 250 250 MAX, MA 
PLATE DISSIPATION = ~ 200 300 300 MAX, WATTS 
SCREEN DISSIPATION - ~ 12 12 12 MAX, WATTS 
GRID DISSIPATION ~ - 2 2 2 MAX, WATTS 


*In Shielded Fixture, 


(Effective 6-15-60) Copyright 1960 by Eitel-McCullough, Inc. 


ne katt 4W300B 


TYPICAL OPERATION = = 


D-C Plate Power Driving Power 

Voltage Input Power Output 

(Volts) (Watts) (Watts) (Watts) 
Class-C Amplifier 


Telegraphy or FM - ~ 2000 500 3 390 

Plate Modulated - - 1500 300 2 235 
Class-AB, Amplifier 

Audio (Twotubes) - - 2000 1000 0 600 

SSB (One tube) - ~ 2000 500 0 300 


COOLING 


The water-cooled anode requires a minimum of 1/16 gallon of cooling water per minute 
for the rated plate dissipation of 300 watts. The outlet-water temperature should not 
exceed 70° C and the system pressure should not exceed 50 pounds per square inch. The 
pressure drop across the cooler with the specified flow is approximately 0.02 pounds per 
square inch, 


The glass-to-metal seals and the ceramic-to-metal seals must be cooled by forced air. 
At frequencies below 30 megacycles and when one of the recommended sockets is used, a 
flow rate of 1.0 CFM is sufficient. As the operating frequency is increased, the air-flow 
rate must be increased. At 500 megacycles a minimum of 3.8 CFM is required. In all 
cases, seal temperatures are the criteria which determine cooling effectiveness. 


[ Nom. | MIN. | MAX. | 


NUT-NYLON SWAGELOK 402-1 
FOR 1/4 0.D. TUBING 


WATER_INPUT 


ANODE COOLER 


* © 
SCREEN GRID @ 
®@® 
CONTACT OUTER ® 
CYLINDRICAL ——— = 
SURFACE ONLY i Tt el eae | A eo 
Eno GB cane OT (eaciecr temas 
AJ 670 
oh ri oA EY ARE Ee 
| QMO se Oa 
aed 
1.063 
.OO5R 
eel BE 
M&U 


PIN NO. | SCREEN 

PIN_NO. 2 CATHODE 

PIN NO. 3 HEATER 

PIN NO. 4 CATHODE 

PIN _NO. 5 1.C. (DO NOT USE FOR 
EXTERNAL CONN.) 

PIN _NO. 6 CATHODE 

PIN NO. 7 HEATER 

PIN NO. 8 CATHODE 

CENTER PIN-CONTROL GRID 


NOTES: 
|. DIMENSIONS IN INCHES. 
2.(%) LENGTH AVAILABLE FOR CONTACT. 


Printed in U.S.A. 82587 
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The Eimac 8173/4W20,000A is a high-power, 


bandwidth. 


The coaxial terminal arrangement of the tube is ideally suited for use in cavity circuits. 
The cathode is a unipotential thoriated tungsten cylinder of rugged construction, heated by electron 


water-cooled transmitting tetrode having a 
maximum plate dissipation rating of 20 kilowatts. This tube will operate efficiently as a power- 
amplifier at frequencies up to 250 Mc. A single 8173/4W20,000A operating as a television visual 
r-f amplifier will deliver a synchronizing power output of 26 kilowatts at 216 Mc., with a 5-Mc. 


MB 


bombardment. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Cathode: Unipotential, thoriated tungsten. Heated by electron bombardment. 
D-C Voltage (Approx.) - - - - - - 1400 volts 
D-C Current (Approx.) - - - - - . 1.8 amperes 
Filament: Thoriated Tungsten, Helical 
Voltage = eS s = Ps = if . 10 volts 
Current (without cathode bombardment) - - 30 amperes 
Current (with cathode bombardment) — - - - 25 amperes 
Maximum allowable starting current’ - - - 50 amperes 
Direct Interelectrode Capacitances (Average) 
Grid-Plate  - - - - - - - - 0.5 upf 
Input - - - - - - - - - 125 uf 
Output - - - - - - - 23 uf 
Screen-Grid Amplification Factor inverdae) - - - oye 
Transconductance (Ipb—6.6 A.,Ep>—3.0 kV., E-> 1200 V;) 75,000 umhos 


MECHANICAL 
Base - - - - - - - 
Mounting position - - - . - - 
Cooling - - - - - - - - 
Maximum Over-all Dimensions 

Length - - - - - - 


Diameter - - - - - . 


Net Weight - : - . 


Shipping Weight — - - - - : : = 


Special, Concentric 
Vertical, base down or up 
Water and Forced Air 


15.2 inches 
5.0 inches 
7.6 pounds 
40 pounds 


RADIO FREQUENCY POWER AMPLIFIER 
MAXIMUM RATINGS (per tube) 


D-C PLATE VOLTAGE - - - - 8 MAX. KV 
D-C PLATE CURRENT - - . - 15 MAX. AMP 
PLATE DISSIPATION - . - - 20 MAX. KW 
SCREEN DISSIPATION - - . - 200 MAX. WATTS 
GRID DISSIPATION - - - . 60 MAX. WATTS 


TYPICAL OPERATION 
Class-C Telegraphy or FM Telephony (Per tube—220 Mc.) 


D-C Plate Voltage - - - 5000 6000 7000 volts 
D-C Screen Voltage - - 1200 1200 1200 volts 
D-C Grid Voltage - - - —350 —370 —400 volts 
D-C Plate Current - - - 3.6 3.6 3.4. amps 
D-C Screen Current 

(approx.)* - - 167 167 167. ma 
D-C Grid Current faporon) - 50 50 56 ma 
Peak R-F Input Voltage - ~ 455 475 505 volts 
Driving Power (approx.)* - 750 780 830 watts 
Screen Dissipation - - - 200 200 200 watts 
Plate Power Input - - - 18 21.6 23.8 kw 
Plate Dissipation - - - 7.0 8.6 8.0 kw 
Useful Power Output - - 9.2 US 13.0 kw 


*The performance figures listed above are obtained by calculation 
from the characteristic tube curves and confirmed by direct tests. 
The driving power and output power allow for losses associated with 
practical resonant circuits. 


p> Indicates change from sheet dated 2-1-6]. 
Inc. 


(Effective 2-1-62) Copyright, 1962 by Eitel-McCullough, 


TYPICAL OPERATION 
Class-B Linear Amplifier—Television Visual Service 
(Per tube, 5-Mc. Bandwidth up to 216 Mc.) 


Peak Synchronizing Level 


Load Impedance - - - - - - 650 ohms 
Effective Length of Plate Line - - - - V4 wave 
D-C Plate Voltage’ - - - - - - 7000 volts 
D-C Screen Voltage - - - - - - 1200 volts 
D-C Control Grid Voltage - - - - —150 volts 
D-C Plate Current - - - - - 6.0 amps 
D-C Screen Current (approx.) - - - - 230 ma 
D-C Control Grid Current (approx.) - - - 90 ma 
Peak R-F Grid Input Voltage’ - - - - 280 volts 
Driving Power (approx.)  - - - - - 500 watts 
Plate Power Input - - - - - - 42 kw 
Plate Dissipation - - - - - 16 kw 
Useful Plate Power Outpt) . - - - 26 kw 
Black Level 

D-C Plate Current - - - - - - 4.5 amps 
D-C Screen Current - - - - _ - 100 ma 
D-C Control Grid Current (approx.) - = = 45 ma 
Peak R-F Grid Input Voltage’ - - - - 220 volts 
Driving Power (approx.) - - - - - 300 watts 
Plate Power Input - - - - = - 32. kw 
Plate Dissipation - - - - - - 16.5 kw 
Useful Power Output - - : - - - 15.5 kw 


These 216 Mc. typical performance figures were obtained by direct 
measurement in test equipment. The output power is useful power 
measured in a load circuit. The driving power is that taken by the 
tube and a practical resonant grid circuit. These figures are subject 
to variation and in many cases, with further refinement and improved 
techniques, better performance might be obtained. 


Win, 0008 


RADIAL-BEAM 
POWER TETRODE — 


— hart 4W20,000A 


Note: Typical operation data are based on conditions of adjusting to a specificied plate current, maintaining fixed conditions of grid bias, screen 
voltage, suppressor voltage and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power 
output between tubes even though there may be some variation in grid, screen and suppressor currents. Where grid bias is obtained principally 
by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable. 


APPLICATION 


Mounting—The 4W20,000A must be mounted ver- 
tically. Base-down or base-up mounting is optional. 

The co-axial contact surfaces provided for connec- 
tion to the filament, cathode, grid, screen, and anode 
are of successively larger diameters to facilitate re- 
moval and replacement of tubes. 

Cavity circuits may be designed around the 
dimensions shown in the outline drawing. At very high 
frequencies the points of contact between the tube 
and the external circuit will be required to carry high 
values of charging current. It is, therefore, essential 
that the contactors make firm and uniform contact 
between the terminal surfaces of the tube and the ex- 
ternal circuit. Particular care should be taken that the 
contactors are not inadvertently forced out of shape, 
and that all contact surfaces are maintained free from 
dust or other foreign matter which would prevent uni- 
form electrical connection. At VHF, poor contact by 
one finger of a multi-finger collet can result in local 
overheating which may damage the tube seals. 

Although contact fingers or slotted collets are often 

made an integral part of cavity circuits, there is some 
advantage to reversing the plan by providing contact- 
finger assemblies which are designed to be clamped 
firmly to the terminal surfaces of the tube itself and to 
make sliding contact with the cavity as the tube is in- 
serted. This arrangement facilitates replacement of 
worn or damaged contactors and tends to remove 
incidental local heating from the vicinity of the tube 
seals. Tubes held in reserve for emergency replace- 
ment may be fitted with contact finger assemblies and 
water-line extensions to minimize lost time in making 
changes. 
Cathode Heating Power — The cathode of the 
4W20,000A is a unipotential, thoriated tungsten cylin- 
der, heated by electron bombardment of its inner sur- 
face. Bombardment is obtained by using the cylindrical 
cathode as the anode of a diode. A helical filament is 
mounted on the axis of the cathode cylinder to supply 
the bombarding electrons. A d-c potential of approxi- 
mately 1400 volts is applied between the filament and 
the cathode cylinder, and the recommended cathode 
heating power of 2500 watts is obtained with approxi- 
mately 1.8 amperes. 

The inner filament is designed to operate under 
space-charge limited conditions so that the cathode 
temperature may be varied by changing the voltage 
applied between the inner filament and the cathode 
cylinder. 

For maximum tube life the filament voltage, as 
measured directly at the filament terminals, must be 
reduced after the cathode has reached operating tem- 


perature. The proper filament voltage for a given 
cathode bombardment power may be found in the 
table below. The filament voltage should remain at 
the 10.0-volt value until the cathode has reached op- 
erating temperature, an interval of approximately 
thirty seconds. The filament voltage should be main- 
tained to within 5% of the proper operating value and 
the cathode bombardment power should be held with- 
in plus or minus 100 watts of the recommended value. 


Cathode Bom- 
bardment Power 2000 2250 2500 2750 3000 
Filament Voltage 6.0) “85.2 4:3 3:25 ee 


A cathode bombardment power of 2250 watts is nor- 
mal for average CW conditions. In applications re- 
quiring peak values of cathode current in excess of 75 
amperes the cathode bombardment power may be in- 
creased to a value between 2250 and 3000 watts as 
required. 

Further increases in cathode efficiency will result 
in a decrease in the cathode bombardment power re- 
quirements. The cathode bombardment power supply 
should, therefore, be capable of providing a minimum 
of approximately 2000 watts. 

Caution: It must be kept in mind that the filament 
is at a potential of 1400 volts d-c with respect to 
ground. The filament transformer and voltmeter must 
be adequately insulated for this voltage. 

Grid Voltage Regulation—The practice of design- 
ing grid voltage supplies to maintain adequate regula- 
tion under conditions of varying grid current is par- 
ticularly desirable with the 4W20,000A. Because the 
cathode of the 4W20,000A is a complete cylinder, grid 
temperatures run higher than usual. For this reason, 
even with no excitation, control grid current reversal 
might conceivably be several milliamperes and safe 
design should allow for possible peaks on the order of 
100 milliamperes. 

Anode Cooling—The water-cooled anode requires 8 
gallons per minute of cooling water for the rated 20 
kilowatts of plate dissipation. This corresponds to a 
pressure drop of 7 pounds per square inch across the 
water jacket. The inlet water pressure must not exceed 
a maximum of 50 pounds per square inch. 

The outlet water temperature must not exceed a 
maximum of 70°C under any conditions. 


Seal Cooling—The grid and screen tube contact sur- 
faces and adjacent glass and ceramic must be cooled 
by high-velocity air which may be accomplished by 
means of ring manifolds. The quantity, velocity and 
direction of air must be adjusted to limit the maximum 
seal temperatures to 150°C. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “’TYPICAL OPERATION”, POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


@ 


The cathode and filament stem also require forced- 
air cooling in sufficient quantity so that the region on 
the cathode terminal opposite the glass of the grid 
terminal seal does not exceed a maximum of 150°C. 
The major portion of this air must be guided along 
the surface of the terminal sleeve. The remaining air 
flows through the nine holes inside the terminal sleeve, 
cools the filament stem and vents through the three 
holes in the tube base enclosed by the outer filament 
spring collet connection. 


dnt 4W20,000A — 


By employing a cathode collet such as is shown in 
the accompanying drawings, the recommended cooling 
requirements will be fulfilled with an air flow of 60 
cubic feet per minute at a static manifold pressure of 
2 inches of water column. 

Air and water flow must be started before fila- 
ment and cathode power are applied and maintained 
for at least two minutes after the filament and cathode 
power have been removed. 
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SUGGESTED STEM AIR COOLING 
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CATHODE COLLET 


FILAMENT 
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4W20,000A 
CATHODE COLLET 


MILL | TS OIO WI 
lg DEEP — 20° APART 


I8- 4 GROOVES 2 DEEP 
20° APART 


3 x 45° CHAMFER 


rl 


#9 (1960) DIA. DRILL THRU 
4 HOLES 


MATERIAL: BERYLLIUM COPPER 

HEAT TREAT: R. 40° 

FINISH: SILVER PLATE APPROX. 
.0005" TO .0oI" 


385°C FOR APPROX. 5-6 HRS. 
IN NON-REDUCING ATMOSPHERE 


WATER INPUT 
COOLER UP 


WATER INPUT 
COOLER DOWN 


WATER LINES 
%»" 0.0. COPPER TUBING 
WITH '/"S.A.E. FLARE 


FITTING NUTS ) 
Ui} top oF TuBinc | 
wi, op 2.812 
187 2.312 
1.937 
ANODE % 
0.406 
11.250 
10.750 
GBS ISS ee eee 
SCREEN GRID 


CONTROL GRID 


| asnscke PE aaa 
CATHODE erat 


FILAMENT 
150 0.843 
250 O718 

0.937 0.625" 0.406" 

0.812 


2.031 COOLING AIR 


o NOTES: 
Dy 1, GLASS DIAMETER LESS THAN 
MINIMUM DIAMETER OF CONTROL 
GRID CONTACT SURFACE. 
2. ALL DIMENSIONS IN INCHES. 
3. *-CONTACT AREA (NOMINAL). 
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7034 
4X150A 
EI MAC 7035 


Division of Varian 


Sa AGN Oo Gre Age Raila Ouro 4X150D 


ie Ss a hie RADIAL-BEAM 
POWER TETRODE 


The 7034/4X150A and 7035/4X150D are forced-air cooled, exteral- 
anode radial-beam tetrodes with a maximum plate dissipation rating of 250 
watts and a maximum input-power rating of 500 watts up to 150 MHz, with 
reduced ratings applicable to 500 MHz. The 7034/4X150A is designed to 
operate with a heater voltage of 6.0 volts, while the 7035/4X150D is de- 
signed for operation at a heater voltage of 26.5 volts. Otherwise, the two 
tube types have identical characteristics. 


GENERAL CHARACTERISTICS | 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
SemrmmeOrrave (4X 150A) (.. 00. este score eaare jee + eel 4 6.0+0.6 V 
Mcren teat O-ONVOITS. epee. Soe shh id «aa eee tera on ets 2 Ona 
WatlGde-AHeAtefsPOled tial (ces seiscey «sel eteteete erate +150 V 
eee ny Ota ee (4X LOOT) Pet rere sets ees on we wigan Od ava) coma ay WY 
er reniieaieZO vo VOLS ante ence. oust ORMOr Dem 0.56 A 
eaINOUETH em eOrir Olen tale cre. snskel cess teeta aids eee +150 V 
Amplification Factor (Average): 
& REO RDC TCI eatin tah tree voiaey Ce iw sigs varie aemem cori eanaed comet MITE T en ) 
Direct Interelectrode Capacitances (Grounded Cathode)2 
RETR nce oa 8 site che) o's SAV s Wt RACES Wee RoBi ls -5 5 aS ocle oo yes) 5) eRe Rate, ated ls 15/8 
USELESS te yO CRUE te oe IES eee AALS: PO erty areata Pita re Aare eee 4.5 pF 
SCL AC mene Mem aU AW cists beet WT IES, ULI Do es nala ha fetus akan’ «PERC eters tural a eke ls bane 0.03 pF 
Seem ven eM axiMiltel alii? 0 chs nes ssmteen ty Cale caa mate etenek eee cacaekes ace, Meee 150 MHz 
Pitetes PU SeIUIIETEqUeNCYetim Hite ater ete. he. ck gag a tem Maren atareu ei sek aye, Narre 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the results of additional data or product refinement. EIMAC Division of Varian should be consulted before 
using this information for final equipment design. 


2. \In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
LSAT TE ps Sa ob: 7, aS 2 er 2.414 in; 61.32 mm 
EUW UN SIOST  o  po ie Rl le Le ec re 1.640 in; 41.66 mm 
POCLSWEI Ciltqes ome ea cer ee el Laure mare, Pies MENG ee eee ele vataca le 40z; 113 gm 
RIDEI AUN Per OSL Ol anee rm Ae Oy Arete Ue tt atts Secrecy ft Lat = ok OE Aya A ga ath che aes Any 
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Maximum Operating Temperature: Base Seals............--. Peres ia RS A L/SSe6 
Anodemealy.t. 5 =. Megat etic gis ie RM Coe owes ane ef 200226 
PNG TEA) oo ae ey Fa RE bas i Es Seeeyomny > Ltn aan ani ote Rie cae ea Pe UE 

GOON No gM et rte rte eaten, ts tales tees oie ots at aes ars Sate op de soe COTCEdpAiE 
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EIMAC SK-600 Series 
EIMAC SK-600 Series 


Recommended sOCKe mechs osc ci hoes tera eran «Poh ea gs a peor cmt sh ancien 
Recommend dsc nimnney ier +1. teheteas on eew tae wale natels (es cumeaete 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 


TYPICAL OPERATION(Frequencies to 150 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 


Class AB 
RlatesVoltagee. aah a eeiaem aera 1000 1500 2000 Vdc 
MAXIMUM RATINGS: Screen Voltage.......... 350 350 350 Vdc 
DC PLATE eOTMANGES ee Seen. 2000 VOLTS Grid Voltage Zeek ah eae -55 -55 -55 Vdc 
DGISGREENEV OlSIAGEEaee alt 400 VOLTS Zero-Signal RiatesCurcenteannene 100 100 100 mAdc 
Single Tone Plate Current 250 250 250 mAdc 
DC GRID VOLTAGE «.~....-.-. -250 VOLTS Two-Tone Plate Current... . 190 190 190 mAdc 
Be Lie CUIRIENTT EG obs saat sc 0.25 AMPERE Single-Tone Screen Current3. . 10 8 5 mAdc 
PLATESDISSIPATION |. ses 26 wage eae 250 WATTS Two-Tone Screen Suleah vee 2 = -2_ mAdc 
Single-Tone Grid Current? ... 0 0 0 mAdc 
SGREEN? DISSIPATIION# 2. <- . me susutanene 12 WATTS Peak rf Grid Voltage 3 ..... 50 50 ios 
GRIDSDISSIPATTO Ni=emencn eee eemeerc tis 2 WATTS Plate Output Power ....... 120 ENS 300 W 
Resonant Load Impedance 1750 3100 4750 Q 


1. Dc plate voltage rating is 1250 volts above 150 MHz. ge 
2. Adjust to specified zero-signal dc plate current. 


3. Approximate value. 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, CARRIER CONDITIONS 


TYPICAL OPERATION (Frequencies to 150 MHz) 
Class AB, Grid Driven 


Class ABy 

; Plate Voltaget 3 worse aaeye ee 1000 1500 2000 Vdc 
MAXIMUM RATINGS: Screen Voltage ... 350 350 350 Vdc 
DGAPVATEMVOLTAG Egan ns. rememerou ce ie 2000 VOLTS Grid Voltage. 2.4 see te -55 EGly -55 Vdc 
DESCREEN VOLTAGELA 4 bee oe 400 VOLTS Zero-Signal Plate Current 100 100 100 mAdc 

Cariien plate: Currehitae a ere 150 150 150 mAdc 

Dee OT OE te eka ena enh ANAS Carrier Screen Current ..... -3 -4 -4 mAdc 
DGEPEATESGURRENIieasmsh cn -u nonce mon 0.25 AMPERE Peak rf Grid Voltage3...... 25 25 95 yy 
PLATE. DISSIPATION: =. ame auete lees me 250 WATTS Plate Output Power ....... 30 50 65 W 
SGREENSDISSIPATION ice ucmoncnten ate 12 WATTS 2. Adjust to specified zero-signal dc plate current. 
GRID DISSIPATIONMcesecname-t a enen- mene 2 WATTS 3. Approximate value. 


1. Dc plate voltage rating is 1250 volts above 150 MHz. 


RADIO FREQUENCY 
OR OSCILLATOR 


POWER AMPLIFIER 


Class C Telegraphy or FM Telephony 


(Key-Down Conditions) 


MAXIMUM RATINGS: 
DC PLATE VOLTAGE! 


DC SCREEN VOLTAGE 


DC GRID VOLTAGE 
DC PLATE CURRENT 


PEATE DI SSIGATION= accra 
SCREEN DISSIPATION 


GRID DISSIPATION 


1. Dc plate voltage rating is 1250 volts above 150 MHz. 


eo «eee 0: 6 ert. es 


oe 6 «ae. oe eee) eee 
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VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies to 150 MHz) 500 MHz Ss 
Plate Voltage ...... 500 1000 1500 2000 1250 Vdc 
Screen Voltage ..... 250 250 250 250 250 Vdc 
Griduvoltage meme peer -90 -90 -90 -90 -80 Vdc 
Plate’ Cutrentt.. oueene. 250 250 250 250 200 mAdc 
Screen Current2..... 45 38 21 19 7 mAdc 
Grid Curent 2a. sees 3531 28 26 10 mAdc 
Peak rf Grid’ Voltage e114 114 dil) 112 == ay 
Measured Driving 

POwetAc credit ere val AO oa 5 Fae sao 10 W 
Plate Input Power. ...125 250 375 500 250 W 
Plate Output Power 70 190 280 390 140 w2 
Heater Voltage 6:0 Gas 620) 7 e640. eeG. O) (4) 


2. Approximate value. 

3. Measured values for a typical cavity amplifier circuit. 

4. Heater voltage reduced to 5.5 volts and 24.3 volts for the 
4X150A and 4X150D respectively. 


4X15 0A/4X150D —— 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: TYPICAL OPERATION (Frequencies to 150 MHz) 
BPA TE VOLTAGE ony 206 Jew. Po 1600 VOLTS PlatesVoltagetesce-w. en ariewest sees 500 1000 1600 Vdc 
GES REEN VOLTAGES. come. a. 300 VOLTS SCreeneVOltage sewra: rks ae 250° 250! 250° Vde 
Seen TASES ee -250 VOLTS Grid Woltages. re; awk oats -100 -100 -100 Vdc 
BeeeLATE CURRENT ............ 0.20 AMPERE Niche, ibiheer gi cman a Ge ier te IAN 
PETE DISSIPATION2:.......7... 165 WATTS ehh oe GRIN A PIE EE % 

3 12 WA GrideCurncnt 4eaeeewenenenen es eaeeere 23 Zi 21 mAdc 
SCREEN oa ey eM sity) <8 WATTS Peak rf Grid Voltage4........ LFS AID, ATI 
GRID DISSIPATIONY. .. 2... 2+ eee. 2 WATTS Calculated Driving Power4.... 4.0 3.6 3.6 W 

See Plateuinput.POWetaen eer nas 100 200 320 W 

é ¢) | Hz. 
1. De plate voltage rating is 1250 volts above 150 MHz Plate URE PONE Tey one 47 140 250 W 


2. Corresponds to 250 watts at 100% sine-wave 
modulation. 


3. Average, with or without modulation. 4. Approximate value. 
A oA A EE BIS TE SPL TT ORI PE FE GLEE ESR ET RE 5 CARAT SAS ER RT LES TE EIEIO IIT LOOP GE ECL IGS. SIDI EE ST SEED 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL CPERATION (Two Tubes) 
OR MODULATOR 
: ; Plates Voltagemea es eee ee 1000 1500 2000 Vdc 
c Bi, l 
peat ce ote toinusoidal Wave) Screen Voltage .......... 350 350 350 Vdc 
MAXIMUM RATINGS (Per Tube): Grid Voltage 1 13 Sieie sete ee te -55 -55 -55 Vdc 
Zero-Signal Plate Current.... 200 200 200 mAdc 
DE PLATE VOLTAGE «.-. 2. 5-.- 2000 VOLTS Max Signal Plate Current .... 500 500 500 mAdc 
DC SCREEN VOLTAGE Rann eats) tela Liar iqy fs. 'e) <6 400 VOLTS Max Signal Screen Current 1, sty 20 16 10 mAdc 
eererOyvOUTAGE ; 64.205. ss -250 VOLTS Max Signal Grid Current hoes 0 0 0 mAdc 
PE PUATE-CURRENT .. ot ccs 0.25 AMPERE Peak af Grid Voltage“. ..... 50 50 50 v 
Peak Driving Power ...... ) 0 O W 
AIL OLE ALTON 60. ancl a cic) ems prin 6) 56 250 WATTS Plate Input Power......... 500 750 1000 W 
SIEHEEM DISSIPATION. &oo600 od je-we e' e 12 WATTS Plate: Output Power...) +. 240 430 600 W 
Load Resistance 
GRID DISSIPATION ........+--> ZS WATTS (Plate to Plate) .......... 3500 6200 9500 Q 


1. Approximate value. 


2. Per Tube. 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


Min. Nom. Max 


RANGE VALUES FOR EQUIPMENT DESIGN 


ete OUP ME ITIENI TAU OLULVOITS 24 6 siece.s cis sp skits < sreeis ane erets SP aed came aed A 
Beater mm LOU iten dG 20.0 VOITS. sans slcs ck asin teas ss sie elses vss UsoQ --— O.62':A 
SEOOEEW At UO LINC mt celal e sls eh Bie celles sys Sian een ca, tact ee OU OU \ ern SEC 
Interelectrode Capacitances! (grounded cathode connection) 
LUE OMe es steht, oe te dy ALOE sp cle sos ee Ue ands, eee aco - sal /:0 ph 
it rte eee eRe ay, Re Ueto, AES RON eens: Osh Wt arate in State et Ute eee 428: pF 
eeRDACK Ee Ser Ret Ges y, Uhre te st ens c., see retry se ans?) ose O05" pik 


1. In shielded fixtures. 


4X15 0A/4X150D Sst ——- 


APPLICATION 


MECHANICAL 


MOUNTING - The 4X150A and 4X150D may 
be operated in any position. An EIMAC Air-System 
Socket, SK-600 series, or a socket having equiv- 
alent characteristics, is required. Sockets are 
available with or without built-in screen cap- 
acitors and may be obtained with either grounded 
or ungrounded cathode terminals. 


COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C with 
an inlet air temperature of 50°C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK-606 
chimney are used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate Air Flow | Pressure 
Dissipa- Drop(In. of 
water) 


Air Flow | Pressure 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de- 
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re- 
quirements are satisfied automatically when the 
tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
Operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


VIBRATION - These tubes are capable of satis- 
factorily withstanding ordinary shock and vi- 
bration, such as encountered in shipment and 
normal handling. The tubes will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this is expected, 
it is suggested that the EIMAC 4CX300A 
or 4CX250R be employed. 


ELECTRICAL 


HEATER - The rated heater voltage for the 
4X150A and 4X150D is 6.0 volts and 26.5 
volts, respectively, and the voltage should be 
maintained as closely as practicable. Short-time 
changes of + 10% will not damage the tube, but 
variations in performance must be expected. The 
heater voltage must be maintained within + 5% to 
minimize these variations and to obtain maximum 
tube life. 

At frequencies above approximately 300 MHz 
transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard- 
ment will depend upon frequency, plate current, 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 


below: 
4X150A 4X150D 


Frequency MHz 


300 and lower 6.00 volts 26.5 volts 
301 to 400 5.75 volts 25.3 volts 
401 to 500 5.50 volts 24.3 volts 


CATHODE OPERATION - The _ oxide coated 
unipotential cathode must be protected against 
excessive ly high emission currents. The maxi- 
mum rated de input current is 200 mA for plate- 
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 
ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 


GRID OPERATION - The maximum rated dc 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max- 
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 


— Sent RSLS SA Oi a ee eal 


amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis- 
sipation, so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
Circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re- 
sistance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dec 
screen voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf 
signal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a nor- 
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 


tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube series regulator can be used only when 
an adequate bleeder resistor is provided. 
Self-modulation of the screen in plate-mod- 
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans- 
former or by means of a small separate modulator 
tube will usually be more satisfactory. Screen- 
voltage modulation factors between 0.75 and 1.0 


will result in 100% modulation for plate-modulated 
rf amplifiers using the 4X150A or 4X150D. 


PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate- 
modulated applications the carrier plate dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis- 
sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


VHF OPERATION - The 4X150A and 4X150D 
are suitable for use in the VHF region. Such op- 
eration should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 
power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 
efficiency to obtain increased tube life. 


SPECIAL APPLICATIONS-If it is desired to op- 
erate these tubes under conditions widely differ- 
ent from those given here, write to Application 
Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 
recommendations. 


eee * 4X150A, 4X150D 


ANODE DOME 


INDEX 


AREA 


ANODE 
RADIATOR 


DO NOT 
CONTACT THIS 
SURFACE 


CONTROL GRID GUIDE LUG 
CONTACT (SEE NOTE 1) 


ANODE CONTACT 


DIMENSIONAL DATA 
MILLIMETERS 


NOTES: 

|. LOCATION OF GUIDE LUG OF 
CONTROL GRID CONTACT MAY 
BE REFERENCED BY AN ARROW 
OR NOTCH ON THE ANODE 
RADIATOR IN THE POSITION 
SHOWN. 


PIN DATA 


PIN NO. 1 SCREEN GRID 
PIN _NO. 2 CATHODE 


PIN NO. 3 HEATER 
PIN NO. 4 CATHODE 


PIN NO. 5 1.C.—-DO NOT USE FOR EXTERNAL 
CONNECTION 


PIN NO, 6 CATHODE 
PIN NO. 7 HEATER 


PIN NO. 8 CATHODE 
CENTER PIN-CONTROL GRID 


4X150A, 4X150D 
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RADIAL-BEAM 
POWER TETRODE 


The Eimac 8296/4X150R and 8297/4X150S are compact radial-beam tetrodes 
designed for use as amplifiers, oscillators, or frequency multipliers (up to 500 mega- 
cycles) in applications where shock and/or vibration preclude the use of non-rugged- 
ized types. The 8296/4X150R is designed to operate with a heater voltage of 6.0 volts, 
while the 8297/4X150S is designed for operation at a heater voltage of 26.5 volts. 
Otherwise the two tubes have identical characteristics. 


The 8296/4X150R and 8297/4X150S will replace the 4X150A and 4X150D in 
almost all applications since they are electrically identical except for a slight increase 
in heater current and a small increase in input and output capacitance limits. The 
§296/4X150R and 8297/4X150S will operate with maximum rated plate and screen 
voltages applied in equipments where shock and/or vibration is experienced. See 
Shock and Vibration section on page three for details. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. Nom. Max. 

Cathode: Oxide-Coated, upspoteni al 
Heating Time - - - - - - - - 30 60 seconds 
Cathode-to-Heater Potential - - - - - - +150 volts 

Heater: Voltage 4X150R - - - - . . - . 6.0 
Current 4X150R - - - - . - - - 2.4 3.0 amperes 
Voltage 4X150S . - - - - - . . 26.5 volts 
Current 4X150S - - . - - - - - 0.56 0.68 ampere 

Amplification Factor (Grid-to-Screen) - : : 5 , 

Direct Interelectrode Capacitances, Grounded Cathoder* Min. Max. 
Input = = =. ~ - e - - - - - 5 = - - - - - - 16.25 18.75 uuf 
Output - - - - - - : - - - - - - - - = - - : 4.0 4.8 uuf 
Feedback - - - - - - - - - - - - = - = - - - - - - 0.06 uuf 

Frequency for Maximum Ratings - : : 3 3 : P = = : 2 c Z : L 2 150 me 

Highest Useful Frequency” - - : - - ; - - : . : E a = - : a : 500 me 

*In Shielded Fixture 

MECHANICAL 
Base = s é : . 2 - : = : = s = : : : = - JEDEC B8-236 
Maximum Operating Temperatures: F 
Base Seals - - - - - - - - - - = : - - - - - - - - 250° Cc 
Anode Seal = - - = - - : “ - is : : z : : 5 = 2 2 200° CG 
Anode Core - : - - - - - - - = - - - - - - - - 250°5C 

Recommended Socket - - : = - : - = = - : - - - - - - Eirise SK-600 series 

Operating Position - - - - : = - - - - - - - - . - - - - - - Any 

Maximum Dimensions: ; 

Height : = - 3 . Z 2 = - : = : - > : - S = - 2.414 inches 
Diameter - - - - - - - : - - - - - - - - - - - - 1.640 inches 

Cooling - = 5 S 7 = 5 = = E : - - : - . : = - - = - Forced Air 

Net Weight - - . = = g = : 2 = 2 E - “ « = = = 4 ounces 

Shipping Weight [an peaxmarel - es - - : - = - - = - - - - - - 1.6 pounds 

TYPICAL OPERATION 
RADIO-FREQUENCY POWER AMPLIFIER Fred canclesup io-180 Mice soo Matt 
OR OSCILLATOR D-C Plate Voltage - - ~ 500 1000 1500 oe Ma ore 
D-C Screen Voltage - - - 250 250 250 volts 
D-C Grid Volt - - —909 —90 —90 —90 —80 volts 
enone ee DC Plote Current | > >> 250 28D 250280200 ma 
- creen Current* - - - ma 
D-C Grid C t*  - - - 35 31 28 26 10 ma 
Neopia pole reek RF Grid Voltage* - - ye oe Ae ue = ab 
A : riving Power - - i : : . wa 
> 2 . Plate | i? 4d - - - 125 250 375 500 250 watts 
fea Welsonneceerclas me WHEL =. oen MAK” VOLTS Come Atinte! Guipub Power =.= s) 170. 198) cam 300 08180 watt 
: *A imate values. 
D-C SCREEN VOLTAGE - m i 3 300 MAX. VOLTS ithe tyolcak parernante figures for 500-megacycle operation were 
D-C GRID VOLTAGE - - - - —250 MAX. VOLTS obtained a direct measurement in pbaral nan eaulpmsnt: The output 
= 2 i | tput Tet ad. The driving power 
Bere meieels enone " ; oe oe wie aa ioe need sekenity Heweheiand a practical resonant circuit. 
SCREEN DISSIPATION ” 7 7 f 12 MAX. WATTS NOTE: Heater voltage was reduced to 5.5 volts and 24.3 volts for the 
jj - = G < . 4X150R and 4X150S respectively. 
GRID DISSIPATION - :- - : 2 MAX. WATTS 


Effective 5-15-62 Copyright 1962 by Eitel-McCullough, Inc. 


4X150R/4X150S 


PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 

Class-C Telephony (Carrier Conditions) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE: 


Up to 150 megacycles 1600 MAX. 

150 to 500 megacycles _ 1000 MAX. 
D-C SCREEN VOLTAGE. . 300 MAX. 
D-C GRID VOLTAGE . . —250 MAX. 
D-C PLATE CURRENT 200 MAX. 
PLATE DISSIPATION . 165 MAX. 
SCREEN DISSIPATION 12 MAX. 
GRID DISSIPATION 2 MAX. 


TYPICAL OPERATION (Frequencies up to 150 megacycles) 


D-C Plate Voltage 500 1000 
D-C Screen Voltage . 250 250 
D-C Grid Voltage —150 —150 
D-C Plate Current Bs We atti ice 200 200 
D2G Screen Gurrent® asc on ie tre 25 20 
D-G@ Grid’ Current® cn < em ae nero re 23 21 
Peak R-F Grid Input Yoltage* . 173 172 
Driving Power . . Se chnve, eh ie 4.0 3.6 
Plate Input Power eh pe ce 1G bo. A é 100 200 
Plate Output Power . «© 2 «© « ws 6 = 47 140 


* Approximate values. 


1600 volts 
250 volts 
—150 volts 

200 ma 

18 ma 

21 ma 
172 volts 
3.6 watts 
320 watts 
250 watts 


a 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 

Class-AB, 

MAXIMUM RATINGS (per tube) 


D-C PLATE VOLTAGE . 2000 MAX. 
D-C SCREEN VOLTAGE . 400 MAX. 
D-C PLATE CURRENT 250 MAX. 
PLATE DISSIPATION . 250 MAX. 
SCREEN DISSIPATION 12 MAX. 
GRID DISSIPATION 2 MAX. 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage .....-. - 1000 1500 
D-@Screen Voltages. ans ae nein! Nomeeltis as 350 350 
D-C Grid Voltage’ . . ... @ —55 —55 
Zero-Signal D-C Plate Current . . . . - 200 200 
Max-Signal D-C Plate Current . . . 500 500 
Max-Signal D-C Screen Current . . .. - 20 16 
Effective Load, Plateto Plate ... . 3500 6200 
Peak A-F Grid Input Voltage (pertube)* . . 50 50 
Pyihiurciiaeniin oo o oo Ho GO Oo OO 0 0 
Max-Signal Plate Output Power . 240 430 


* Approximate values, 
Adjust grid bias to obtain listed zero-signal plate current. 


2000 volts 
350 volts 
—55 volts 
200 ma 
500 ma 
10 ma 
9500 ohms 
50 volts 
0 watts 
600 watts 


TS 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, (Carrier Conditions) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE: 


Up to 150 megacycles 2000 MAX. 

150 to 500 megacycles 1250 MAX. 
D-C SCREEN VOLTAGE . 400 MAX. 
D-C PLATE CURRENT 250 MAX. 
PLATE DISSIPATION . 250 MAX. 
SCREEN DISSIPATION 12 MAX. 
GRID DISSIPATION 2 MAX. 


TYPICAL OPERATION (Frequencies up to 150 Mc) 


DG Plate Voltages se cae estsren 1000 1500 
D-G Screen Voltage ~ «0. = = = «sis 350 350 
D-C.GridiVoltage ac.) salu sseemreue —55 55 
Zero-Signal D-C Plate Current . 100 100 
D-C Plate Current 150 150 
Hear TUMeCia@ ie n op o I a oo G & —3 —4 
Peak R-F Grid Volfage™ <3. 9. =) =< 25 25 
Plate Output Power. . . . »- «© + © «© 30 50 


*Approximate values. 
Adjust grid bias to obtain listed zero-signal plate current. 


2000 volts 
350 volts 
—55 volts 
100 ma 
150 ma 
—4ma 
25 volts 
65 watts 


ee OO re eee 


RADIO-FREQUENCY LINEAR AMPLIFIER, SSB 


Class-AB; (Single-Tone Conditions) 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE: 


Up to 150 megacycles . 2000 MAX. 

150 to 500 megacycles 1250 MAX. 
D-C SCREEN VOLTAGE . 400 MAX. 
D-C PLATE CURRENT 250 MAX. 
PLATE DISSIPATION . 250 MAX. 
SCREEN DISSIPATION 12 MAX. 
GRID DISSIPATION . 2 MAX. 


for circuit losses, either input or output, has been made. 


In class-C operation, adjustment of the r-f grid drive to obtain li 
assumed. Resultant screen and grid currents will vary from tube to tube, 

In class-AB: linear operation, screen current will also vary from tube to tube but is a useful indicator 
screen current means better linearity, providing other conditions are held constant. The same degree of neatly will be obtained from different tubes 
if loading and drive are adjusted to give the same plate and screen currents, although output power may vary fr 


TYPICAL OPERATION (Frequencies up to 150 megacycles) 


D-G Plate Voltage . =: ss = @ = 1000 1500 
D-G-Screen'Volfage’...5. 28 --)* ee 350 350 
D-C Grid Voltage’ . . . . «© «© « © « « —55 —55 
Peak R-F Grid Voltage* . ...-.- ++ + 50 50 
Zero-Signal D-C Plate Current . . . . =| - 100 100 
Single-Tone D-C Plate Current . . 250 250 
Two-Tone D-C Plate Current . . . . 190 190 
Single Tone D-C Screen Current®* . . . . - 10 8 
Two-Tone D-C Screen Current®* . . . .. .» 2 —| 
R-F Load Impedance 2 eh eerie eons 1750 3100 
Single-Tone Plate Input Power . 250 375 
Single-Tone Plate Output Power . . . + + 120 215 


* Approximate values. 
1Adjust to obtain listed zero-signal plate current. 


NOTE: “TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance 


sted plate current at the listed grid bias, screen voltage, and plate voltage is 
but little change in output power wil be noted. 


om tube to tube. 


of relative linearity. In general, less 


2000 volts 
350 volts 
—55 volts 
50 volts 
100 ma 
250 ma 
190 ma 
5 ma 
—2 ma 
4750 ohms 
500 watts 
300 watts 


® 


4X150R/4X150S —_— 


APPLICATION 
MECHANICAL 


Mounting—The 4X150R and 4X150S may be oper- 
ated in any position. An Eimac Air-System Socket, 
SK-600 series, or a socket having equivalent char- 
acteristics, is required. Sockets are available with or 
without built-in screen capacitors and may be obtained 
with either grounded or ungrounded cathode terminals. 
Cooling—Sufficient forced-air cooling must be pro- 
vided for the anode, base seals, and body seals to main- 
tain operating temperatures below the rated maximum 
values. Air requirements to maintain anode core tem- 
peratures at 200°C with an inlet air temperature of 
50°C are tabulated below. These requirements apply 
when a socket of the Eimac SK-600 series and an 
Eimac SK-606 chimney are used with air flow in the 
base to anode direction. 


SEA LEVEL 10,000 FEET 


Plate Pressure Pressure 
Dissipation Air Flow Drop (Inches Air Flow Drop (Inches 
(Watts) (CFM) of Water) (CFM) of Water) 


5.0 7.3 
6.4 9.3 


The blower selected in a given application must 
be capable of supplying the desired airflow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. The blower 
must be designed to deliver the air at the desired 
altitude. 

At 500 Mc or below, base-cooling air requirements 
are satisfied automatically when the tube is operated 
in an Eimac Air-System Socket and the recommended 
air-flow rates are used. Experience has shown that if 
reliable long-life operation is to be obtained, the cool- 


ing air-flow must be maintained during standby peri- 
ods when only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodically 
and cleaned when necessary to remove any dirt which 
might interfere with effective cooling. 

Shock and Vibration—The 4X150R and 4X150S are 
two Eimac tube types unique in that shock and vibra- 
tion testing are performed with maximum rated plate 
and screen voltages applied. Two samples of produc- 
tion tubes are randomly selected periodically and 
tested under the conditions outlined below. 

With maximum rated plate and screen voltages 
applied, each of the tubes in this sample is subjected 
to six shocks of 90 G (minimum) _half-sine-wave 
motion, with a duration of 11+2 milliseconds, in each 
of the three major axes (X1, X2, and Y1). 

With maximum rated plate and screen voltages 
applied and with control-grid voltage adjusted to allow 
the flow of 100 ma through a plate load resistor of 
4900 ohms, each of the tubes in this sample is vibrated 
in the three major axes throughout the range of 5-750- 
5 cps in a minimum time of six minutes per axis. The 
vibration level is maintained at 10 G from 28 cps to 
750 cps and at 0.25 inch D.A. from 5 eps to 28 cps. 
During this test noise voltage developed across the 
plate load resistor cannot exceed 30 volts rms. Suffi- 
cient plate power-supply voltage (2500 volts) is em- 
ployed to assure that a minimum of 2000 volts appears 
at the plate of the tube under test even though 490 
volts drop across the plate load resistor results from 
d-c plate-current flow. 

The equipment designer is cautioned to provide 
adequate tube support to prevent relative motion be- 
tween tube and socket in equipments where shock 
and/or vibration are anticipated. 


ELECTRICAL 


Heater—The rated heater voltage for the 4X150R 
and 4X150S is 6.0 volts and 26.5 volts respectively, 
and the voltage should be maintained as closely as 
practicable. Short-time changes of + 10% will not 
damage the tube, but variations in performance must 
be expected. The heater voltage must be maintained 
with + 5% to minimize these variations and to obtain 
maximum tube life. 

At frequencies above approximately 300 mega- 
cycles, transit-time effects begin to influence the 
cathode temperature. The amount of driving power 
diverted to heating the cathode by back-bombardment 
will depend upon frequency, plate current, and driving 
power. When the tube is driven to maximum input 
as a “straight-through” class-C amplifier, the heater 
voltage should be reduced according to the table 
below: 


Frequency, Mc 4X150R 4X150S 
300 and lower 6.00 volts 26.5 volts 
301 to 400 5.75 volts 25.5 volts 
401 to 500 5.50 volts 24.3 volts 


Cathode—The cathode of each type is connected to 
the four even-numbered base pins to provide a low- 
inductance path, or permit separation of input and 


output circuits if required. 

Rated heater voltage should be applied before 
other operating voltages are applied. 

Heater-to-cathode maximum voltage is +150 volts. 
Control-Grid—Maximum rated d-c bias voltage is 
—250 volts. D-C resistance, grid-to-cathode, should 
be no more than 100,000 ohms. 
Screen-Grid—Maximum screen dissipation for each 
type is 12 watts, normally computed by multiplying 
d-c screen voltage by the average screen current. This 
computation is essentially correct except in the case 
of heavy plate loading when secondary-emission cur- 
rent may mask the normal screen current. 

All tetrodes, under some conditions of loading and 
drive, will exhibit secondary emission from the screen 
which changes the net current to the screen and may 
even cause the screen current meter to reverse. Nor- 
mally, secondary emission is harmless provided the 
screen voltage is stable. To insure stable screen voltage, 
it is recommended that a bleeder resistor calculated 
to pass 15 ma from screen to ground be used. 

Plate Dissipation—The maximum plate dissipation 
for either type is 250 watts. The usual single-sideband 
voice signal is complex and full peak envelope power 


shown in Typical Operating Conditions may be devel- 
oped without exceeding this plate dissipation. Single- 
tone testing for short periods with greater than 250 
watts plate dissipation is permissible. 

Multiple Operation—To obtain maximum power 
with minimum distortion from tubes operated in mul- 
tiple it is desirable to adjust individual screen or grid- 
bias voltages so the peak plate current for each tube 
is equal at the crest of the exciting voltage. Under 


PIN NO.1. SCREEN GRID 
PIN NO.2. CATHODE 
PIN NO.3. HEATER 
PIN NO.4. CATHODE 


PIN NO.5. 1.0. DO NOT USE FOR 
EXTERNAL CONNECTION 


PIN NO.6. CATHODE 
PIN NO.7. HEATER 
PIN NO.8. CATHODE 
CENTER PIN— CONTROL GRID 


INDEX ———__. 
(ALIGNED WITH 
CONTROL GRID 
GUIDE LUG) 


ANODE 
RADIATOR 


SCREEN GRID 
(CONTACT OUTER 
CYLINDRICAL 

SURFACE ONLY) 


4X150R/4X150S Set —— 


these conditions, individual d-c plate currents will be 
approximately equal for full input signal for class-AB, 
operation. 

Special Application—If it is desired to use the 
4X150R or the 4X150S under conditions widely dif- 
ferent from those given here, consult the Power Grid 
Tube Marketing Department, Eitel-McCullough, Inc., 
San Carlos, California, or any of our regional offices 
or representatives. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


REF. MIN. MAX, NOM. 
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with a maximum plate dissipation rating of 250 watts. The 4X250B is capable of pro- 
ducing 390 watts of output power at frequencies up to 175 megacycles, and at the 
maximum rated frequency of 500 megacycles a minimum of 225 watts may be obtained. 

The 4X250B has low driving-power requirements and is capable of producing 
up to 70 watts of output power with a plate supply of 500 volts, making it an ex- 
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The 4X250B is a compact, forced-air cooled, external-anode radial-beam tetrode 


cellent choice for mobile applications. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Oxide-Coated, Unipotential 


Heating Time - = 


Cathode-to-heater Potential 


Heater: Voltage 4X250B - 
Current _4X250B 


Amplification Factor (Grid-to-Screen) 


Transconductance (l,—200 ma) 


Direct Interelectrode Capacitances, Grounded Cathode: 


Input - - - 


Output - . = - 


Feedback : 


5 oes ee eee ep. SU LG 
: my Cs Be OU 
Apo. ee CS 2.9 
Sil dee ee Ah 6.0 
Eero, cel 1c. 7 orale okt 12,000 
perm: ees 4.2 17.2 
eT eenee ee: 2a 2a 4.0 5.0 
eS eee eee 0.06 


Direct Interelectrode Cuveciancer. Grounded Grid and Screen: 


Input - 2 ts 
Output - - 
Feedback - - 


Frequency for Maximum Ratings 


MECHANICAL 


Base - - - - 


Maximum Ceerating Temperatures: 
Glass-to-Metal Seals - 


Ceramic-to-Metal Seals 

Anode Core - 
Recommended Socket - - 
Operating Position - . 
Maximum Dimensions: 


> Height - - 

> Seated Height - 

Diameter - - 

Cooling - - - - 
Net Weight - 


Shipping Weight (Anoreximete) 


RADIO-FREQUENCY POWER AMPLIFIER 


OR OSCKLATOR 


Class-C Telegraphy or FM Telephony 


(Key-down conditions) 
MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - 
D-C SCREEN VOLTAGE - - - 
D-C GRID VOLTAGE = - - 
D-C PLATE CURRENT - - - 
PLATE DISSIPATION : - - 


SCREEN DISSIPATION - - 


GRID DISS&IPATION - - - 


TYPICAL OPERATION 


D-C Plate Voltage 
Screen Voltage 
Grid Voltage - 
Plate Current - 
Screen Current* 
Grid Current* 


Peete oer 
20000 


2000 MAX. VOLTS 

300 MAX. VOLTS 

—250 MAX. VOLTS 
250 MAX. MA 

250 MAX. WATTS 

12 MAX. WATTS 

2 MAX. WATTS 


Driving Power* 
Plate Input Power - 
Plate Output Power 
Heater Voltage 


*Approximate values. 


(Effective 1-1-60) Copyright 1960 by Ejitel-McCullough, Inc. 


pen R-F Grid Voltage* 


A 


seconds 
volts 
volts 
amperes 


umhos 


uuf 
uuf 
uuf 


Frequencies up to 175Mc 


500 1000 
250 250 
- —90 —90 
250 250 
45 38 
35 31 
114 «+114 
4.0 3.5 
125 250 
70 190 
60 6.0 


AX?50B 


RADIAL-BEAM 
POWER TETRODE 


MADE 


1500 2000 
250 250 
—90 —90 
250 250 
21 19 
28 26 
W2 = =«112 
By 7 
375 500 
280 390 
6.0 6.0 


**Measured values for a typical cavity amplifier circuit. 


4X250B 


IN U.S.A 


uuf 
uuf 
uuf 
mc 


Special 9-pin 


- 175506 
- 250° C 
- 250° C 
Eimac SK-600 Series 


Any 


2.464 inches 
1.910 inches 
1.640 inches 
Forced Air 
- 4 ounces 
1.6 pounds 


> Indicates change from sheet dated 8-18-58 


4X250B 


PLATE-MODULATED RADIO-FREQUENCY 


AMPLIFIER 


Class-C Telephony (Carrier conditions) 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


1500 MAX. 
300 MAX. 


—250 MAX. 
200 MAX. 
165 MAX. 

12 MAX. 
2 MAX, 


VOLTS 
VOLTS 
VOLTS 
MA 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies up to 175 Mc) 


D-C Plate Voltage - =a ye - 
D-C Screen Voltage - - - - - 
D-C Grid Voltage - - 

D-C Plate Current - - 

D-C Screen Current* - - 3 - 
D-C Grid Current* - - - - 
Peak R-F Grid Input Voltage* - - 
Driving Power* - - - - - 
Plate Input Power - - - 

Plate Output Power 

*Approximate values. 


500 


1500 volts 
250 volts 
—100 volts 

200 ma 

20 ma 

14 ma 
117 volts 
1.7 watts 
300 watts 
235 watts 


AUDIO-FREQUENCY AMPLIFIER OR 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - es - 1000 1500 2000 volts 
MODULATOR D-C Screen Voltage - ate 350 350 ~—«-350 volts 
Class-AB, D-C Grid Voltage! - - : —55 —55 —55 volts 

Zero-Signal D-C Plate Current - 200 200 200 ma 
MAXIMUM RATINGS (Per tube) : 

Max-Signal D-C Plate Current - 500 500 500 ma 
D-C PLATE VOLTAGE . et - 2000 MAX. VOLTS Max-Signal D-C Screen Current - 20 16 10 ma 
D-C SCREEN VOLTAGE - - - 400 MAX. VOLTS Effective Load, Plate to Plate 5 3500 6200 9500 ohms 
D-C PLATE CURRENT - : - 250 MAX. MA Peak A-F Grid Input Voltage (per tube)* 50 50 50 volts 

Driving Power - - - : - 0 0 0 watts 
PLATE DISSIPATION e250 MA WATIS Max-Signal Plate Output Power 240 430 600 watts 
SCREEN DISSIPATION’ - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - - = 2 MAX. WATTS ‘Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies up to 175 Mc) 
Class-AB, (Carrier conditions) D-C Plate Voltage - - f - 1000 1500 2000 volts 
MAXIMUM RATINGS PC reHe volcan ae yagi ee eee 
D-C PLATE VOLTAGE -~ - - 2000 MAX. VOLTS Zero-Signal D-C Plate Current - 100 100 100ma 
D-C SCREEN VOLTAGE - - - 400 MAX. VOLTS D-C Plate Current : 150 150 150 ma 
D-C PLATE CURRENT - - - 250 MAX. MA O-Giserse curt ae eee Sarit cae 

eak R- ri oltage* - - - - - 25 5 25 volts 
PLATE DISSIPATION - - - 250 MAX. WATTS Plale OUroueibe wes ae ne es 50 iE ware 
SCREEN DISSIPATION - - - 12 MAX. WATTS * Approximate values. 
GRID DISSIPATION - = - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB: (Single-Sideband Suppressed-Carrier Operation) 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


2000 MAX. 
400 MAX. 
250 MAX. 
250 MAX. 
12 MAX. 
2 MAX. 


VOLTS 
VOLTS 
MA 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies up to 175 Mc, peak-envelope 


conditions except where noted) 
D-C Plate Voltage - - 
D-C Screen Voltage - 
D-C Grid Voltage! - - - 
Zero-Signal D-C Plate Current 
Peak R-F Grid Voltage* - - - - 
D-C Plate Current - - - - - 
D-C Screen Current* - - . 
Plate Input Power - - - 
Plate Output Power - - - - - 
Two-Tone Average D-C Plate Curren - 
Two-Tone Average D-C Screen Current* 
*Approximate values. 


1000 
350 


1500 
350 


1Adjust grid bias to obtain listed zero-signal plate current. 


2000 volts 
350 volts 
—55 volts 
100 ma 
50 volts 
250 ma 
5 ma 
500 watts 
300 watts 
190 ma 
—2 ma 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct 
tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate 
voltage is assumed. If this procedure is followed, there will be little variation in output power when tubes are changed, even 
though there may be some variations in grid and screen currents. The grid and screen currents which result when the desired 


plate current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as 
the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by 
means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct r-f driving voltage 
is applied. 
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APPLICATION 


MECHANICAL 

Mounting—The 4X250B may be operated in any 
position. An Eimac Air-System Socket, SK-600 series, 
or a socket having equivalent characteristics, is re- 
quired. Sockets are available with or without built-in 
screen by-pass capacitors and may be obtained with 
either grounded or ungrounded cathode terminals. 

The tube will fit in a standard Loktal socket, but 
use of the Loktal socket is not recommended. The 
use of a Locktal socket in the usual way does not pro- 
vide for cooling the base of the tube. 
Cooling—Sufficient cooling must be provided for the 
anode, base seals and body seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic-to-Metal Seals 250°C 
Glass-to-Metal Seals 175°C 
Anode Core P502C 


Air requirements to maintain seal temperatures at 
175°C in 50°C ambient air are tabulated below. 
These requirements apply when the Eimac SK-600 or 
SK-610 socket is used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate Pressure 
Drop (Inches 


of Water) 


Dissivati Air Flow D Cece Air Flow 
issipation (CFM) rop (Inches (CFM) 


(Watts) of Water) 


200 3.8 0.28 5.0 
250 5.6 0.53 8.1 


The blower selected in a given application must be 
capable of supplying the desired airflow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. The blower 
must be designed to deliver the air at the desired 
altitude. 


ENCLOSED CHASSIS 


PRESSURIZED) 


DUCT FROM DUCT FROM 
BLOWER BLOWER 


When exhaust air is restricted by a closed compartment (dotted lines), ma- 
nometer return must be made to the compartment, not to free atmosphere. 


METHODS OF MEASURING PRESSURE DIFFERENTIAL 


At 500 Mc. or below, base-cooling air requirements 
are satisfied automatically when the tube is operated 
in an Eimac Air-System Socket and the recommended 
air-flow rates are used. Experience has shown that if 
reliable long-life operation is to be obtained, the cool- 
ing air flow must be maintained during standby peri- 
ods when only the heater voltage is applied to the 
tube. The anode cooler should be inspected periodically 
and cleaned when necessary to remove any dirt, which 
might interfere with effective cooling. 


If cooling methods other than forced air are used, 
if the recommended air-flow rates are not supplied or if 


> Indicates change from sheet dated 1-3-58 


there is any doubt that the cooling is adequate, it 
should be borne in mind that operating temperature 
is the sole criterion of cooling effectiveness. One 
method of measuring the surface temperatures is by 
the use of a temperature-sensitive lacquer. When 
temperature-sensitive materials are used, extremely 
thin applications must be used to avoid interference 
with the transfer of heat from the tube to the air 
stream, which would cause inaccurate indications. 
Vibration—These tubes are capable of satisfactorily 
withstanding ordinary shock and vibration, such as en- 
countered in shipment and normal handling. The tubes 
will function well in automobile and truck mobile 
installations and similar environments. However, when 
shock and vibration are expected to exceed approxi- 
mately 5g units, it is suggested that the Eimac 
4CX300A be employed. 


ELECTRICAL 


Heater—The rated heater voltage for the 4X250B is 
6.0 volts and this voltage should be maintained as 
closely as practicable. Short-time variations of the 
voltage of +10% of the rated value will not damage the 
tube, but variations in performance must be expected. 
The heater voltage should be maintained within +5% 
of its rated value to minimize variations in performance 
and to obtain maximum tube life. 


At frequencies above approximately 300 mega- 
cycles transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power di- 
verted to heating the cathode by back-bombardment 
will depend upon the frequency, the plate current, and 
driving power being supplied to the tube. When the 
tube is driven to maximum input as a “straight- 
through” class-C amplifier, the heater voltage should 
be reduced according to the table below: 


Freqency, Mc. 4X250B 
300 and lower 6.0 volts 
301 to 400 5.75 volts 
401 to 500 5.50 volts 


In no case should the heater of the 4X250B be 
operated at less than 5.4 volts. 


Cathode Operation—The oxide-coated unipotential 
cathode must be protected against excessively high 
emission currents. The maximum rated d-c input cur- 
rent is 200 milliamperes for plate-modulated operation, 
and 250 milliamperes for all other types of operation 
except pulsed. 

Higher cathode currents are permitted in pulsed 
operation and the maximum permissible pulse currents 
will depend entirely on the pulse lengths and the 
pulse repetition rates. The maximum rated pulse plate 
current of 6.0 amperes may be used only when the 
pulses do not exceed five microseconds in duration, 
and when the repetition rate does not exceed 1000 
pulses per second. The curve of Fig. 2 shows the 
maximum permissible pulse currents and pulse dura- 
tions for repetition rates of 1000 pps or less. For 
higher repetition rates the indicated pulse durations 
must be shortened by the factor 1000/n, where n is 
the number of pulses per second. 


—— 4X250B 


The cathode is internally connected to the four 
even-numbered base pins, and all four of the cor- 
responding socket terminals should be used to make 
connection to the external circuits. At radio frequencies 
it is important to keep the cathode leads short and 
direct and to use conductors with large areas to mini- 
mize the inductive reactances in series with the 
cathode leads. 


It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit de- 
sign requires the cathode and heater to be operated 
at different potentials, the rated maximum heater-to- 
cathode voltage is 150 volts regardless of polarity. 


Control-Grid Operation— The maximum rated d-c 
grid bias voltage is —250 volts and the maximum grid 
dissipation rating is 2.0 watts. In ordinary audio and 
radio-frequency amplifiers the grid dissipation usually 
will not approach the maximum rated power. At op- 
erating frequencies above the 100-megacycle region, 
driving-power requirements for amplifiers increase no- 
ticeably until at 500 megacycles as much as 30 watts 
of driving power may have to be supplied. However, 
most of the driving power is absorbed in circuit losses 
other than the grid dissipation, so that the grid dissi- 
pation is only slightly increased. Satisfactory 500- 
megacycle operation of the tubes in a stable, “straight- 
through” amplifier is indicated by grid-current values 
below approximately 25 milliamperes. 


The grid voltage required by different tubes may 

vary between limits approximately 20% above and 
below the center value, and means should be provided 
in the equipment to accommodate such variation. It is 
especially important that variations between individual 
tubes be compensated when tubes are operated in 
parallel or push-pull circuits, to assure equal load 
sharing. 
Screen-Grid Operation—The maximum rated power 
dissipation for the screen grid is 12 watts, and the 
screen input power should be kept below that level. 
The product of the peak screen voltage and the indi- 
cated d-c screen current approximates the screen input 
power except when the screen current indication is 
near zero or negative. 


In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the peak 
screen voltage is equal to the d-c screen voltage. 


When signal voltages appear between screen and 
cathode, as in the case of screen-modulated ampli- 
fiers or cathode-driven tetrode amplifiers, the peak 
screen-to-cathode voltage is the sum of the d-c screen 
voltage and the peak a-c or r-f signal voltage applied 
to screen or cathode. 

Protection for the screen can be provided by an 
over-current relay and by interlocking the screen sup- 
ply so that the plate voltage must be applied before 
screen voltage can be applied. 

The screen current may reverse under certain con- 
ditions, and produce negative current indications on 
the screen milliammeter. This is a normal characteristic 
of most tetrodes. The screen power supply should be 
designed with this characteristic in mind, so that the 


correct operating voltage will be maintained on the 
screen under all conditions. A current path from screen 
to cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron tube 
shunt regulator connected between screen and cathode 
and arranged to pass approximately 15 milliamperes 
per connected screen. An electron tube series regulator 
can be used only when an adequate bleeder resistor 
is provided. 


Self-modulation of the screen in plate-modulated 
tetrode amplifiers using this tube may not be satisfac- 
tory because of the screen—voltage—screen—current 
characteristics. Screen modulation from a tertiary wind- 
ing on the modulation transformer or by means of a 
separate small modulator tube will usually be more 
satisfactory. Screen-voltage modulation factors between 
0.75 and 1.0 will result in 100% modulation of plate- 
modulated r-f amplifiers using the 4X250B 


Plate Operation—The maximum rated plate-dissipa- 
tion power is 250 watts. In plate-modulated applica- 
tions the carrier plate-dissipation power must be lim- 
ited to 165 watts to avoid exceeding the plate-dissipa- 
tion rating with 100% sine-wave modulation. The 
maximum dissipation rating may be exceeded for brief 
periods during circuit adjustment without damage to 
the tube. 


At frequencies up to approximately 30 megacycles 
the top cap on the anode cooler may be used for a 
plate terminal. At higher frequencies, a circular clamp 
or spring-finger collet encircling the cylindrical outer 
surface of the anode cooler should be used. 


Multiple Operation—Tubes operating in parallel or 
push-pull must share the load equally. It is good engi- 
neering practice to provide for individual metering 
and individual adjustment of the bias or screen voltage 
to equalize the inputs. 


Where overload protection is provided, it should 
be capable of protecting the surviving tube/s in the 
event that one tube should fail. 


UHF Operation—The 4X250B is useful in the UHF 
region. UHF operation should be conducted with heavy 
plate loading, minimum bias and the lowest driving 
power consistent with satisfactory performance. It is 
often preferable to operate at a sacrifice in efficiency 
to obtain increased tube life. 


Some of the added circuit loss observed in UHF 
operation is in the base insulator of the tube. It is 
sometimes necessary to use more than the recom- 
mended minimum air-flow rates to maintain safe oper- 
ating base temperatures at UHF. 


These tubes may be used in frequency multiplier 

applications. Such operation results in low plate effi- 
ciency and requires high driving voltages. If the fre- 
quency multiplier is used as an output power stage, 
it is preferable to operate the final tube as a frequency 
doubler rather than a frequency tripler. 
Special Applications—If it is desired to operate these 
tubes under conditions widely different from those 
given here, write to Application Engineering Depart- 
ment, Eitel-McCullough, Inc., San Carlos, California, 
for information and recommendations. 
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The Eimac 4X500A is an external-anode tetrode having a maximum plate dissipation rating of 
500 watts. Its small size and low-inductance leads permit efficient operation at relatively large outputs 


well into the VHF region. The screen grid is mounted on a disc which 


located between grid and plate, thus making possible effective shielding between 
plate circuits. The grid terminal is located at the center of the glass base to facilitate single-tube 


operation in coaxial circuits. 


The combination of low grid-plate capacitance, low screen-lead inductance and functionally 
located terminals contributes to the stable operation of the 4X500A at high frequencies, making 
neutralization unnecessary in most cases and greatly simplifying it in others. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated Tungsten 
Voltage - 


Current - 
Amplification Factor (Grid-to-Screen) 
Transconductance (1,200 ma., En, =2500v., E.2=500v.) - 
Direct Interelectrode Capacitances Grounded Cathode: 

Input 

Output 

Feedback 


Frequency for Maximum Ratings 


MECHANICAL 


Base - 
Maximum Operating Temperatures: 
Glass-to-Metal 
Anode Core 


Recommended Socket 


Seals 
Operating Position - 
Maximum Dimension: 
Height 
Diameter 
Cooling (See following page) 
Net Weight 


Shipping Weight (Approximate) 


RADIO FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 


Class-C FM or Telegraphy (Key-down conditions, | tube) 
MAXIMUM RATINGS (Frequencies up to 120 Mc.) 


D-C PLATE VOLTAGE - - . - 4000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - 500 MAX. VOLTS 
D-C GRID VOLTAGE - - - —500 MAX. VOLTS 
D-C PLATE CURRENT - - - - 350 MAX. MA. 

PLATE DISSIPATION - . 500 MAX. WATTS 
SCREEN DISSIPATION - - 30 MAX. WATTS 
GRID DISSIPATION - . - - 10 MAX. WATTS 


(Effective 3-31-61) Copyright 1961 by Eitel-McCullough, 


EITEL-McCULLOUGH, INC. 


4X500A 


RADIAL-BEAM 
POWER TETRODE 


Gr Ae Dalat eos Os. Ras Nom Iee A 


terminates in a connector ring 


the grid and 


Min. Nom. Max. 
5 volts 
222 13.7 amperes 
4.5 6.5 
5200 umhos 
10.5 14.4 uuf 
4.9 6.9 uuf 
é 2 = 0.1 uuf 
‘ e < 120 mc 


Special 4 pin 


150° C 

150° C 

Eimac SK900 
base up or down 


Vertical, 


: 2 4.75 inches 
2 Z 2 2.625 inches 
: a - Forced Air 
: - 4 - - 1.7 pounds 
: : = 6 pounds 
TYPICAL OPERATION :(Per tube, at 110 Mc.) 
D.C) Plates Valtage, sn ee 25007 30002 4000. Velie 
DCiPinte, Curcehficn a oe ere a esis 3(0" alban 
D-C Screen Voltage - - - - - 500 500 500 Volts 
D-C Screen Current - - - - - 26 24 22 Ma. 
D-C Grid Voltage - - - - - - —150 —I50 —I!50 Volts 
D-C Grid Current - 2 = -- 15 16 16 Ma. 
Driving Power (approx.) - - - - 5 5 5 Watts 
Useful Power Output (approx.) - 475 600 835 Watts 


al 4X500A 


RADIO FREQUENCY POWER AMPLIFIER 


Class-B Linear Amplifier, 
Television Visual Service 
MAXIMUM RATINGS (Frequencies below 220 mc.) 


D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
D-C PLATE CURRENT - - - - 350 MAX. MA. 

D-C SCREEN VOLTAGE - - . - 500 MAX. VOLTS 
D-C GRID VOLTAGE - - . - —500 MAX. YOLTS 
PLATE DISSIPATION - . - - 500 MAX. WATTS 
SCREEN DISSIPATION” - - - - 30 MAX. WATTS 
GRID DISSIPATION - : - - 10 MAX. WATTS 


TYPICAL OPERATION 


(Per tube at peak synchronizing level, 5-Mc. bandwidth, assumed load 
resistance 3,000 ohms per tube.)’ 


D-C Plate Voltage - - - - - - - 1850 2400 Volts 
D-C Screen Voltage - - : - - - - 500 500 Volts 
D-C Grid Voltage - - - - - - - —1!00 —Ii00 Volts 
D-C Plate Current - - - - - - - 285 400’ Ma. 

D-C Screen Current (approx.) - - - - 20 35 Ma. 

D-C Grid Current (approx.) - - - - - 10 15 Ma. 

Peak R-F Grid Voltage - - - - - 140 185 Volts 
Driving Power, 220 Mc. (approx.) - - - 15 25 Watts 
Plate Power Input - - - - - - - 525 960 Watts 
Power Output - - - - - . - - 300 600 Watts 
BLACK LEVEL 

D-C Plate Current - : - - : - - 215 300 Ma. 

D-C Screen Current - - - - - - - 2 3. Ma. 

D-C Grid Current - - - - - - - 2 5 Ma. 

Plate Power Input - - - - - - - 400 720 Watts 
Plate Dissipation - - - - - - - 230 380 Watts 
Power Output - - - - - - - - 170 340 Watts 


1 Operating conditions at peak synchronizing level may be permitted to 
exceed maximum ratings of the tube because of the low duty factor. 
Maximum ratings apply to black level conditions. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct 
tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate 
voltage is assumed. If this procedure is followed, there will be little variation in output power when tubes are changed, even 
though there may be some variations in grid and screen currents. The grid and screen currents which result when the desired 


plate current is obtained are incidental and vary from tube to tube. 
the circuit maintains the correct voltage in the presence of the variations in current. 


These current variations cause no difficulty so long as 
If grid bias is obtained principally by 


means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct r-f driving voltage 


is applied. 


APPLICATION 


MECHANICAL 


Mounting—The 4X500A must be operated vertically. 
The base may be down or up. The recommended 
socket for this tube is the SK-900 Air-System Socket. 


Cooling—Forced-air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of 150°C. 

A flow rate of 20 cfm will be adequate for opera- 
tion at sea level and with an inlet air temperature up 
to 50°C. Under these conditions, 20 cfm of air flow 
corresponds to a pressure difference across the tube 
and SK-900 socket of 2.25 inch of water column. Ex- 
perience has shown that if reliable long-life opera- 
tion is to be obtained, the cooling air flow must be 
maintained during standby periods when only the 
heater voltage is applied to the tube. 

At higher altitudes increased air flow will be re- 
quired. For example, at an altitude of 10,000 feet, a 
flow-rate of 29 cfm will be required and will be ob- 
tained with a pressure drop across tube and socket of 
3.25 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume 
of air at the corresponding pressure drop and at the 
particular altitude. 

The pressure drop figures indicated above are 
those measured directly at the air gage hole in the 
SK-900 air system socket. In the event that a socket is 
not used, and a plenum pressure drop measurement is 
required, this plenum pressure drop rating must equal 
the pressure drop figures indicated above multiplied 
by 1.5 for the specific application. 


ELECTRICAL 


Filament Operation—For maximum tube life the 
filament voltage, as measured directly at the filament 


pins, should be the rated voltage of 5.0 volts. Varia- 
tions in filament voltage must be kept within the 
range from 4.75 to 5.25 volts. 


Control Grid Operation—The d-c voltage for the 
4X500A should not exceed 500 volts. If grid leak bias 
is used, suitable means must be provided to prevent 
excessive plate or screen dissipation in the event of 
loss of excitation, and the grid-leak resistor should be 
made adjustable to facilitate maintaining the bias volt- 
age and plate current at the desired values from tube 
to tube. In operation above 50 Mc., it is advisable to 
keep the bias voltage as low as is practicable. 


Screen Grid Operation—Power dissipated by the 
screen of the 4X500A must not exceed 30 watts. Screen 
dissipation is likely to rise to excessive values when 
the plate voltage, bias voltage, or plate load are re- 
moved with filament and screen voltages applied. Suit- 
able protective means must be provided to limit screen 
dissipation to 30 watts in event of circuit failure. 


Plate Operation—The maximum rated plate-dissipa- 
tion power is 500 watts. Plate dissipation in excess of 
the maximum rating is permissible for short periods of 
time, such as during tuning procedures. 


Multiple Operation—Tubes operating in parallel or 
push-pull must share the load equally. It is good engi- 
neering practice to provide for individual metering 
and individual adjustment of the bias or screen voltage 
to equalize the inputs. 

Where overload protection is provided, it should 
be capable of protecting the surviving tube/s in the 
event that one tube should fail. 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Application Engineering Depart- 
ment, Ejitel-McCullough, Inc., San Carlos, California, 
for information and recommendations. 
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6816 
6884 
1843 


RADIAL-BEAM 
POWER TETRODES 


The EIMAC 6816, 6884, and 7843 are compact external 
anode ceramic/metal radial-beam tetrodes for use in rf power 
amplifier or oscillator service, linear rf power amplifier ap- 
plications, and as audio amplifiers or modulators. The 6816 
has a 6.3 volt heater, while the 6884 has a 26.5 volt heater, 
and both are designed for transverse-flow forced-air cooling 
of the anode. The 7843 has a 26.5 volt heater and its anode 
is designed for conduction cooling. 

All three types have an F1 rating of 1215 MHz for full- 
trated power input, and are tested to give a useful power 
output of 80 watts at 400 MHz and 40 watts at 1200 MHz. 


GENERAL CHARACTERISTICS1 


ELECTRICAL 

Cathode: Oxide Coated Unipotential 
ME steravialtace:(0816). ... 0c: 0 cre keke mae 6:3: = 10% V 
Pearere@utrent:-(ati0-anV)\..... 200 stece ons 2.0 A 

ee Heater Voltage (6884, 7843) ........ 26.5 + 10% V 

Heater Current+(ate20.5*V eras 0.53 A 

Amplification Factor (Average): 
Petr OSSCICCN ae. outage te ds tells othe nae» 18 

Direct Interelectrode Capacitances * 
Panto lMaridito, CatnOde . 4) c.2. 5.0.4. 0ce une 1370" pF 
Control Grid to Screen Grid......... ubfésleie a) 8) 
Derm TIC ROR ATIOC Str rnene es ate ets Rete etei eis harsher cs emels lene srecers: fas ors ole parateen en uae 
OU OECLTCUT GRAN OU Gite eee a ere eae to acs feces ki osc a REE el ine Vaya ecsukl oc ors Lee ened 
OE ALOL: tT INOCLOMaT Ett note iets sath akace'ce losci's> shishs tancele tstelvel Mewenekebeeeseelaret ets 
er Cet Call (EEOn tet DOUG iis ck ccc lene, SiGe sve! cab ORaMe Ne Manen@ens 4 RSE oe Od coo ames o salle 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
a result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 6816 & 6884 7843 
PCP Lee mete tetas tthe i cis celcs sapere ol es lane: wets cake 1.930 In; 49.02 mm 1.955 In; 49.66 mm 
| MET VTE TS Lk ee ee Pie a a he ae ra 12265 132). o8 mune 1.1 ZU. Ins 28.4 ein 
GTR LON TM Waty a hateds cone oa ip catsitee divacdes supe, 6 le oXe 2.0 0z; 56.7 gm 1.7 0z; 48.2 gm 
& Brperaminoal dite Pets teeter at viele sans “one Any Any 
(Effective 11-15-71) © by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


6816 /6884/7843 


Cooling: 

MUN ECOR 10) GSS4e eee sie caren: aie syendeeg inno, owt see soba ys. jonsin nue terouanenansetgs Forced Air 

Type 7843 Re VOM A eee once aeltes erate te te terse CONUUCUOR EE OOLeas 
Operating Temperature, Maximum, all three types: 

Ceramic/Metal Seals and Anode Core .. 1... ee ee eee eee ee eee eee eee teens 20026 
Bac eatIEU DES estes. tie cco - eke, penene clei «ever adebap tiie’ teoet =e iefien sic (--touaese- tk DGC Id AG Ocatag 
Recommended Sockets (Screen Grid bypass capacitor included): Erie 2948-000 

E.F. Johnson 124-152-1 
Jettron 89-001 
Recommended Screen Grid bypass capacitor (separate unit):. ... 1... ee eee Erie 2929-001 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 


Heater Current (Lv pei0816;.at.0:3. Volts ine eet ce eel eae 2.20) V 

(Type 6884,°7843,.at 20: s6vOltS )Merergte ct cemeyses rad ween eee e tc 0.60 A 

Cathode Warmup) lime. (allitypes)s°.. enema iveeter tees 2 eens) tel eaet eee 60 --- Sec 
Interelectrode Capacitances ' 

Control.Gitd to Cathodes. .c.soeteerer eee ee ae een ne ee Le 15.0 pF 

ConttolsGrid tonscreenrGrid uuce poner eterna a: tte rate ot otc get en ay ee 20.0 pF 

Screen: Gridito; Anodemtryspsscusaepestouc Paks doh ens cer eve tsaseet obama ret esemed once etc 4.2 5.20 


COntroleGtideto cA NOdG O2c-be erences nx aes tekst esta tver ec (veer Mae banay. tented eee --- 0.065 pF 
Anodesto.Cathode tetera. 0s cre onc se ce sten ceca crsceies Suess ce ecet is. cee earn memtcge --- 0.013 pF 
ScreenaGrid. ton Cathod G; ave. san cee iseveret sa. «semen eee a ryiemer ay eee, NALA L 0.45 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- & 
dustries Association Standard RS-191. 


RADIO FREQUENCY LINEAR AMPLIFIER Two-Tone Plate Current ....... 75 75 mAdc 
Grid-driven, Class AB 1 Single-Tone Screen Current4 .... 8 4 mAdc 
Two-Tone Screen Current4...... 3.5 2 mAdc 
ABSOLUTE MAXIMUM RATINGS: Resonant Load Impedance ...... 2200 3500 Q 
Useful Power OutputSPEP...... 25 40 W 
DGEREATE VOLTAGES a n-meunen nner i-ite 1000 VOLTS Distortion Products 63rd: ...... -35 -30 dB 
DC SCREEN VOLIAGE@ .0-cass eae 300 VOLTS Sthiwene oe. -40 -35 dB 
DCeGRID: VOLTAGE te. cise eterna -100 VOLTS 
DCSPLATE CURRENT) Us ieee .180 AMPERE 1. The maximum rating for a signal having a minimum 
PEATE: DISSIPATION 203.405: amie ee 115 WATTS peak-to-average power ratio less than 2.0, such as 
SCREEN DISSIPATION 207. tener. 4.5 WATTS single-tone operation, is 180 mAdc. During short 


periods of circuit adjustment under single-tone 
TYPICAL OPERATION (Frequencies to 30 MHz) Class AB 1 conditions, the average anode current may reach 


Grid Driven, Peak Envelope or Modulation Crest the level of 250 mAdc. 
Conditions 


2. With proper cooling for Types 6816 and 6884 and 
with adequate heat sink for Type 7843. 
Plate Voltage wie a ananassae 650 850 Vdc 3. Adjust for the specified zero-signal plate current. 
Screetir Voltages 5 210-54. ai seas 300 300 Vdc 4, Approximate value. 
Grid Voltage 3,42 .0 en a oe -18 -18 Vdc 5. Approximate value delivered to the load. 
Zero Signal Plate Current ...... 40 40 mAdc 6. Referenced against one tone of a two equal-tone 
Single-Tone Plate Current...... 100 100 mAdc signal. 


RADIO FREQUENCY POWER AMPLIFIER OR 


6816/6884/7843 


TYPICAL OPERATION 


OSCILLATOR Class C Telegraphy or FM Telephony 400 MHz_ _1200 MHz _ 
(Key-Down Conditions) Plate:Voltagemamena seers core) 400 900 900 Vdc 
Syorrelein) NACE Sa ob Gu aoa 200 300 300 Vdc 
: GridsVoltage: ace een rl -35 -30 -22 Vdc 
ee ge XIMUM RATINGS: Plate Current sa per. etc. « 150 170 170 mAdc 
Screen Current2......... 5 1 1 mAdc 
DC PLATE VOLTAGE eee eo Ss 6 Ve 6S WABI EES Grid Current 2 TENE Rah gi 3 10 4 mAdc 
BUeSeREEN VOLTAGE .......... VOLTS Driving Power 2) 6.05. 00. 3 3 5 W 
DieraR I DaVOLTAGE, «a 06 crwe oe ccsne VOLTS Useful Power Output 3 Wee A hee 2S 80 40 W 
Diem INT EMCGWRREN [ct fe es eke ee) s AMPERE 
Beate DISSIPATION |. . ws. cece de WATTS 1. With proper cooling for Types 6816 and 6884 and 
SCREEN DISSIPATION ......-... WATTS : ieee te Sal i Shea 
GRID DISSIPATION ...-...-+-+-- el 3. Approximate power delivered to the load. 
PLATE MODULATED POWER AMPLIFIER TYPICAL OPERATION AT 400 MHz 
Class C Telephony 
(Key-D fee Conditions) PlateaVoltages hot, (ten. ares et 400 700 Vdc 
Pte a ead Screen Voltage...........0- 200 250 Vdc 
Grid: Voltage BEsen: pute. wae -20 -50 Vdc 
ABSOLUTE MAXIMUM RATINGS: Riate Currenty men ai pce oeeieneaes or 100 130 mAdc 
Screen Current? TOG Ee Cee we 5 10 mAdc 
GridxGurrent > ae reaence mene n emcee 3 10 mAdc 
DGrREAT EV OLTAGE, ... 3. sos se VOLTS Peak Screen Voltage 2 
DCIS CREENBVOITAGE™. . 5. 2 oe de VOLTS (HOOPER MOGUL ATION) Few uence 150 150 v 
MEMO VOLTAGE... 2s fees VOLTS PAR ot ete 2 3 Hy 
BEPUATE CURRENT ..i.--.--s-- AMPERE ch pce hie. eects ae rane : 
j . With proper cooling for Types an an 
eos I SSIPATTONIU. cist esis erent bsp sce WATTS With adequate heat eink for Type7843. 
SCHESN DISS IMIG tae ORs cen 5 Gua c WATTS 2. Approximate value. 
SHOP OISSIPATION ie teenchicpeie usteneias es WATT 3. Approximate power delivered to the load. 
AUDIO FREQUENCY POWER AMPLIFIER & TYPICAL OPERATION, Class AB 4 
MODULATOR Grid-driven, Class AB 1 Values are for 2 tubes 
ABSOLUTE MAXIMUM RATINGS: Plate, Voltage sana, ee ee 650 850 Vdc 
aa a wae screen VoltagG i. 5's. «ess 2 ee 300 300 Vdc 
OS AS ele el oe Beas Grdvvoltage 22a. 2o a ae 16) ) 15 Wide 
DGESCREENRV.OLTAGE Sa .wersiels ene « VOLTS Ponapfiven/aite ase “1 30 AG 
BECPLATE CURRENT, os sis 18 cia teya a's AMPERE Sie ns : Oe Sa eae i 
PLATE DISSIPATION). ......-0 0 WATTS ero Signal Plate Current ..... 80 80 mAdc 
SCREEN DISSIPATION .......-e WATTS Maximum Signal Plate Current .. 200 200 mAdc 
Zero Signal Screen Current BL Ge 0 0 mAdc 
1. With proper cooling for Types 6816 and 6884 and Maximum Signal Screen Current 3 20 20 mAdc 
with adequate heat sink for Type 7843. Effective Load Resistance 
2. Adjust for specified zero signal plate current. (plate ta;plate) seine tia eee 4330 7000 Q) 
3. Approximate value. Maximum Signal Power Output 3 . 50 80 W 
SS SS PS SE LE ER Ra es 8 en SE 
AUDIO FREQUENCY POWER AMPLIFIER & TYPICAL OPERATION, Class AB2 
MODULATOR Grid-driven, Class AB 2 Values are for 2 tubes 
ABSOLUTE MAXIMUM RATINGS: PlatesVOltade: ae. iecotte ene eee 650 850 Vdc 
Sereem: Voltage -..4.4..5.. 22 <n. 300 300 Vdc 
Bo PLATE: VOLTAGE sn siusc sos 22 VOLTS Grid Voltage 4< oweian i a srsde -15  -15 Vde 
PeSCREEN WOLF ARs 2 ee st teoc lene VOLTS Peak Drive Voltage, grid-to-grid. 46 46 v 
BCoPPATE.CURRENTOAM seo AMPERE Zero Signal Plate Current ..... 80 80 mAdc 
Heino ot INAENT. oe). bt. le. ae AMPERE Maximum Signal Plate Current .. 355 355 mAdc 
PEATE DISSIPATION luce tock vic. als WATTS Zero Signal Screen Current3 . . . 0 0 mAdc 
SOREEN DISSIPATION . 0. oo es WATTS Maximum Signal Screen Current 3 25 25 mAdc 
GRIDEDISSIPATIONS Te eee WATT Maximum Signal Grid Current? . . 15 15 mAdc 
: Effective Load Resistance 
1. With proper cooling for Types 6816 and 6884 and \plate.to: plate) sts... p uae & 2450 3960 Q 
with adequate heat sink for type 7843. Driving Power3.......... 0.3 0.3 W 
2. Adjust for specified zero signal plate current. Maximum Signal Power Output 3 . 85 140 W 


3. Approximate value. 


6 816/6884/7843 


APPLICATION 


ELECTRICAL 


HEATER/CATHODE OPERATION - The rated 
heater voltage for the 6884 and the 7843 is 26.5 
volts, and for the 6816, 6.3 volts, as measured at 
the base of the tube. Variations must be restricted 
to plus or minus ten percent, and where long life 
and consistent performance are factors, variation 
from the nominal value should be held to plus or 
minus five percent. 

Because the cathode is subjected to consid- 
erable back bombardment (transit-time heating) as 
the frequency is increased, with resultant in- 
crease in cathode temperature, the heater voltage 
should be reduced in some applications, depend- 
ing on operating conditions and frequency, to 
prevent overheating of the cathode and resultant 
short tube life. 


ANODE CURRENT - The 6816, 6884, and 7843 
are rated for 180 mAdc of continuous anode cur- 
rent. During short periods of circuit adjustment 
under CW or single-tone conditions, the average 
anode current may be as high as 250 mAdc, but 
care must be taken to keep the time period when 
the current is above the rating as brief as possi- 
ble in order to prevent tube overheating. 


HIGH VOLTAGE - The 6816, 6884, and 7843 
operate at voltages which can be deadly and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Equipment 
must include safety enclosures for high-voltage 
circuits and terminals, with interlock switches to 
open the primary circuits of the power supplies 
and to discharge high voltage condensers when- 
ever access doors are opened. Interlock switches 
must not be bypassed or ‘‘cheated’’ to allow oper- 
ation with access doors open. Always remember 
that HIGH VOLTAGE CAN KILL. 


MECHANICAL 


MOUNTING & SOCKETING - The 6816, 6884, 
and 7843 may be mounted in any position. Soc- 
kets such as the E.F. Johnson 124-152-1, 
Erie 2948-000, Jettron 89-001, or equivalent may 
be used as long as there are no unusual circum- 
stances which would allow the ceramic/metal 
base seal temperatures to exceed the rated maxi- 
mum of 250°C. Mounting should be such that free 
movement of air past the base by convection is 
possible, or when forced-air cooling is being pro- 


vided for the anode, some of this air may be bled 
off to provide for come circulation past the tube 
base. 


The 7843 mounting is normally controlled by its 
heat-sink configuration and location. If air move- 
ment is restricted in the base area, the socket 
may also require coupling to a heat sink in order 
to limit base seal temperatures. 


VIBRATION - These tubes are capable of satis- 
factorily withstanding ordinary shock and vibra- 
tion, such as encountered in shipment and normal 
handling. The tubes will function well in automo- 
bile and truck mobile installations and similar 
environments. However, when shock and vibration 
more severe than this are expected, it is sug- 
gested the EIMAC 7457 be employed. 


COOLING (6816 & 6884) - Forced-air cooling 
must be provided to maintain the anode core and 
seal temperatures within the maximum rating. For 
best cooling efficiency a close-fitting insulated 
cowl assembly should be used to direct air past 
the anode cooling fins, and with such a cowl 12 
cfm of air at 50°C maximum at sea level is suffi- 
cient to limit the anode core temperature to 225. 
With a short section of cowl, the required pressure 
drop to produce this air flow is approximately 0.1 
inch of water. At higher altitudes, additional air 
is required. For 10,000 feet, for example, flow 
rate and pressure drop values will both increase 
by a factor of 1.46. The equipment designer is 
cautioned to allow for some air circulation around 
the base of the tube to maintain temperatures well 
within ratings, and if necessary some of the air 
available for anode cooling should be bled into 
the vicinity of the base to provide a small amount 
of forced circulation. 


COOLING (7843) - This tube is designed for use 
in a conduction-cooled system, where tube anode 
heat is transferred to a heat sink, which in turn 
may be cooled by natural (free) convection, 
forced-air convection, liquid cooling, or a com- 
bination of these methods. Anode dissipation is 
normally limited only by the allowable temperature 
rise for the seals and the anode core. The nomin- 
al dissipation rating of 115 watts may be realized 
with relatively simple heat sink configurations, 
with higher dissipation levels possible with more 


thorough designs. In all cases, however, the 
cooling system must maintain the anode and cer- 
amic/metal seal temperatures below 250°C, and 
in cases where long life and consistent perform- 
ance are factors, cooling in excess of minimum 
requirements is normally beneficial. 

Intimacy of contact and pressure are two factors 
which will effect transfer of heat from the tube 
anode to the heat sink. A good thermally conduc- 
tive compound should be used in the interface 
between the anode and the sink to reduce thermal 
resistance of the joint. Examples of commercially 
available thermal joint compound are: 


WAKEFIELD 120-Wakefield Engineering Co., 
Wakefield, MA 01880. 

DOW CORNING 340-Dow Corning Corp., Midland, 
MI 48640. 

ASTRODYNE THERMAL BOND 312-Astrodyne 
Inc., Burlington, MA 01803. 

G.E. INSULGREASE G641-General Electric Co., 
Cleveland, OH 44117. 


The designer is cautioned to allow for some move- 
ment in the socket mount to assure that the anode 
makes good contact to its heat sink without in- 
terference. If the tube anode and the sink are not 
making intimate contact, heat transfer will be 
seriously affected. The designer is encouraged to 
use temperature-sensitive paint or other tempera- 
ture-sensing devices in connection with any 
equipment design before the layout is finalized. 


GRID OPERATION - The maximum rated dc grid 
bias voltage is -100 volts and the maximum grid 
dissipation rating is 1.0 watts. In normal appli- 
cations the grid dissipation will not approach the 
maximum rating. 

At operating frequencies above the 100 MHz 
region, driving-power requirements for amplifiers 
increase noticeably. However, most of the driving 
power is absorbed in circuit losses other than 
grid dissipation, so that grid dissipation is in- 
creased only slightly. Satisfactory VHF/UHF 
operation of the tube in a stable amplifier is 
indicated by grid current values below approxi- 
mately 15 mAdc. 

The grid voltage required by different tubes may 
vary between limits approximately 20% above and 
below the center value, and means should be pro- 
vided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 


6816 /6884/7843 


circuits, to assure equal load sharing. 
The maximum permissible grid-circuit resistance 
per tube is 25,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen grid is 4.5 watts, 
and the screen input power should be kept below 
this level. The product of peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen 
voltage. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this characteris- 
tic in mind so that the correct operating voltage 
will be maintained on the screen under all con- 
ditions. A current path from screen to cathode 
must be provided by a bleeder resistor or shunt 
regulator connected between screen and cathode. 
A series regulator circuit can be used only when 
an adequate bleeder resistor is provided. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be on 
before screen voltage can be applied. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is a good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it should 
be capable of protecting the surviving tube(s) in 
the event one tube fails. 


VHF OPERATION - The 6816, 6884, and 7843 
are suitable for use in the VHF/UHF region. 
Such operation should be conducted with heavy 
plate loading, minimum bias, and the lowest 
driving power consistent with satisfactory per- 
formance. It is often preferable to operate at a 
sacrifice in efficiency to obtain increased tube 
life. 


INTERELECTRODE CAPACITANCE - The act- 
ual internal interelectrode capacitance of a tube 
is increased by many variables in most applica- 
tions, such as stray capacitance to the chassis, 


6816/6884/7843 


capacitance added by the socket used, stray 
Capacitance between tube terminals, and wiring 
effects. To control the actual capacitance values 
within the tube, as the key component involved, 
the industry and the Military Services use a 
standard test procedure as described in Elec- 
tronic Industries Association Standard RS-191. 
This requires the use of specially constructed 
test fixtures which effectively shield all external 
tube leads from each other and eliminates any 
capacitance reading to ‘‘ground’’. The test is 
performed on a cold tube. Other factors being 
equal, controlling internal tube capacitance in 
this way normally assures good interchangeabil- 
ity of tubes over a period of time, even when the 
tube may be made by different manufacturers. The 
capacitance values shown in the manufacturer’s 


ANODE 
TERMINAL 


GRID —NO. 2 
TERMINAL 


GRIOD—NO.1 TERMINAL- 


HEATER CATHODE—————# 


TERMINAL ae & 
Le ¢ Rees 
T oats: ead eel 
t —_—_ 
3 1 
ei oe ale LINE 
HEATER 


TERMINAL 
ai%. (ACTUAL TUBE OUTLINE WITHIN THESE AREAS IS NOT CONTROLLED 
BY NIMENSIONS SNM MIIST NOT BE USED FOR ANY PURPOSE. 


6816/6884 


OATA 
| MILLIMETERS | 
| min, | max. | REF |{ mn [ max. | rer _| 

| A | 1830 [i930 | - - | 4648] 49027 - - | 
|B {1.235 [1265 | - - |{3137[32i3] - - | 
| c [1.000 [i060 | - - |[ 2540f2692] - - | Radiator band 
Anode terminal 
Grid No, 2 (screen) terminal 
Grid No. 1 (control) terminal 
Heater-cathode terminal 
Heater terminal 
Axial Pin 


[0 [1.090 {i iso | - - |{2726f2oo7] - - | 
0d GGG Ee | eee 


NOTE: With the cylindrical surfaces of anode terminal, screen grid termin- 
al, control grid terminal, heater-cathode terminal, and heater term- 
inal clean, smooth, and free from burrs, the tube shall enter a gage 
which defines diameters which are concentric within 0.001 inch 
(0.03 mm), with diameters as follows: 


NOTE: With the cylindrical surfaces of anode terminal, screen grid termin- 
al, control grid terminal, heater-cathode terminal, and heater term 
inal clean, smooth, and free from burrs, the tube shall enter a gage 
which defines diameters which are concentric within 0.001 inch 
(0.03 mm), with diameters as follows: 


technical data, or test specifications, normally 
are taken in accordance with Standard RS-191. 
The equipment designer is therefore cautioned to 
make allowance for the additional capacitance 
values which will exist in any normal application. 
Actual measurements should be taken with the 
socket and mounting which represent approximate 
final layout if capacitance values are highly sig- 
nificant in the design. 


SPECIAL APPLICATIONS If it is desired to 
operate any of these tubes under conditions 
widely different from those given here, write to 
Power Grid Division, Attention: Applications, 
EIMAC Division of Varian, 301 Industrial Way, 
San Carlos, CA 94070, for information and recom- 


mendations. 
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DIMENSIONAL DATA 
[MILLIMETERS 
[ Min | max. | REF || MN | MAX. | REF | 
1B | 1.805] 1.955 | - - |{ 45657 4966] = — | 
[c |og990];1.o80 | - - | ENE 15 Wigs) a 
Po foess [ases | | 22.73] 2299[ = = | 
comealiekeeieaa es ae 


1.316 In. 33.43 mm 


1.120 28.45 

1,020 25.91 Hetesaloaio to |_ ssa] ioait- - | 
0.765 19.43 [Gc Jo. 14o[ -- | - - | 6 eee 

0.520 13.21 | H [0.150 [0.200 [ - - | - a 
oa bap Ly [o. 120] - - | - - | 


Anode proper 0.952 In. 24.19 mm 
Anode terminal 1,120 28.45 
Grid No. 2 (screen) terminal 1,020 25.91 
Grid No. 1 (control) terminal 0.765 19.43 
Heater-cathode terminal 0,520 13.21 
Heater terminal 0.240 6.10 
Axial pin 0.072 1.83 
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GENERAL CHARACTERISTICS 


ELECTRICAL 


EITEL- McCULL 


SAN 


Cathode: Oxide-Coated, Unipotential 


Heating Time” - 


Cathode-to-Heater Potential 


Heater: Voltage - - 
Current - : 


Direct Interelectrode Capacitances, Grounded 


Input - - 
Output . . 
Grid-to-Plate - 


MECHANICAL 


Base - - - - - 


Maximum Operating Temperatures: 


Ceramic-to-Metal Seals 


Anode Core - 
Recommended Socket - 
Operating Position - - 
Maximum Dimensions: 


Height - - 
Seated Height - 
Diameter - - 
Cooling - - - - 
Net Weight = - - 


Shipping Weight (Approximate) 


C ALR eS 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, - Single Sideband 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - 
D-C SCREEN VOLTAGE - - 
D-C GRID VOLTAGE~ - - 
D-C PLATE CURRENT - - 
PLATE DISSIPATION - - 
SCREEN DISSIPATION - - 


(Effective 3-31-61) Copyright 1961 by 


Eitel-McCullough, Inc. 


2000 MAX. 
500 MAX. 
50 MAX. 
50 MAX. 
250 MAX. 
12 MAX. 


—2 
2 


Cathode: 


VOLTS 
VOLTS 
VOLTS 
AMP 
WATTS 
WATTS 


J 5 


The 7580 is a compact, high-perveance, radial-beam tetrode designed specially 
for maximum power output as a class-AB: linear amplifier. It is capable of 470 watts 
peak envelope power output under two-tone conditions. A pair of 7580 tubes will 
provide audio or ultrasonic power of 595 watts operating in amplifier or modulator 
service, class-AB:, with a transformer efficiency of 95%. 

The upper frequency for use of the 7580 at maximum ratings is 500 megacycles. 


30 60 seconds 
_ +150 volts 

= 6.0 volts 
2.3 2.9 amperes 
16.0 18.5 uuf 
4.0 5.0 uuf 
: 2 - 0.06 uuf 


TYPICAL OPERATION 


Two-Tone where peak envelope power is 
power output—Actual measurements—Tank 
at 95%. 


D-C Plate Voltage - - - 
Zero-Signal D-C Plate Current - 
Two-Tone D-C Plate Current - - 
D-C Screen Voltage - - - - 
Two-Tone D-C Screen Current - - - 
D-C Grid-Bias Voltage - : - - - 
Peak Siqnal Voltage - - - 
3rd Order Intermodulation products 
referred to signal leve - - 
5th Order Intermodulation products 
referred to signal level - - 
Worst 3rd Order Intermodulation 

as drive signal is reduced - 

Load Resistance 

Peak Envelope Power - 


POWER TETRODE 


1580 


RADIAL-BEAM 


Special 9-pin 


250°C 
250°C 


Eimac SK-600 Series 


2.464 
1.910 
1.640 


Any 


inches 
inches 


inches 


Forced Air 


4 


ounces 


1.6 pounds 


at least twice the average 
circuit efficiency estimated 


volts 
amp 
amp 
volts 
ma 

volts 
volts 


db 
db 
db 


ohms 
watts 
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RADIO-FREQUENCY LINEAR AMPLIFIER 

Class-AB, (Carrier with Double Sidebands) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - = - 500 MAX. VOLTS 
D-C GRID VOLTAGE - - : - —250 MAX. VOLTS 
D-C PLATE CURRENT - - - - .250 MAX. AMP 
PLATE DISSIPATION - - - - 250 MAX. WATTS 
SCREEN DISSIPATION -~ - - - 12 MAX. WATTS 


AUDIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, 

MAXIMUM RATINGS (Per Tube] 

D-C PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 500 MAX. VOLTS 
D-C GRID VOLTAGE : = - - —250 MAX. VOLTS 


D-C PLATE CURRENT - ee = 
PLATE DISSIPATION - 2 4 = 
SCREEN DISSIPATION ~§ - = E : 


.250 MAX. AMP 
250 MAX. WATTS 
12 MAX. WATTS 


MAXIMUM RATINGS FOR 
Class-C Telegraphy or FM 


D-C PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
D-C SCREEN VOLTAGE - . - - 300 MAX. VOLTS 
D-C GRID VOLTAGE . - - - —250 MAX. VOLTS 
D-C PLATE CURRENT - . - - .250 MAX. AMP 

PLATE DISSIPATION - - - - 250 MAX. WATTS 
SCREEN DISSIPATION — - . - - 12 MAX. WATTS 
GRID DISSIPATION - - - - 2 MAX. WATTS 


TYPICAL OPERATION—Single Tube 


(Quantities shown for carrier conditions, no modulation) 


D-C Plate Voltage - - - - - - 1500 2000 volts 
D-C Plate Current - - - - - - - 172 172 amp 
D-C Screen Voltage - - - - . 350 400 volts 
D-C Screen Current (abcion - - - - —3 5 ma 
D-C Grid-Bias Voltage - - : - - - —58 —76b volts 
Peak Grid-Signal Voltage - - . - - 30 39 ~—s volts 
Plate-Load Resistance - - - - - 2320 3150 ohms 
Power Output for Tank Circuit 

Efficiency of 95% - - - - - - - 55 100 watts 


TYPICAL OPERATION (Two Tubes Push-Pull) 


D-C Plate Voltage - - - - - 1500 2000 volts 
D-C Plate Current No Signal - - - - .200 -140 amp 
D-C Plate Current at Full Signal - - -  .490 -500 amp 
D-C Screen Voltage - - - - - - 300 350 volts 
D-C Screen Current No Signal - - - - —2 4 ma 
D-C Screen Current at Full Signal - - - 0 +4 ma 
D-C Grid-Bias Voltage (Approx) - - - —48 —6 volts 
Plate-to-Plate Load Resistance’ - - - e thyri) 8016 ohms 
Power Output for Transformer 

Efficiency of 95% - - -  - - - - 390 595 watts 


OTHER TYPES OF OPERATION 


Class-C Plate Modulated 

D-C PLATE VOLTAGE - - - - 1500 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - 300 MAX. VOLTS 
D-C GRID VOLTAGE - = - - —250 MAX. VOLTS 
D-C PLATE CURRENT - - - - .200 MAX. AMP 
PLATE DISSIPATION - - - - 165 MAX. WATTS 
SCREEN DISSIPATION - - - - 12 MAX. WATTS 
GRID DISSIPATION - - - - 2 MAX. WATTS 


APPLICATION 


MECHANICAL 

Mounting—The 7580 may be mounted in any posi- 
tion. An Eimac Air-System Socket of the SK-600 series 
or equivalent is recommended. These sockets may be 
obtained with or without the r-f screen by-pass capa- 
citor, and with or without the four cathode terminals 
grounded to the socket shell. A simple Lock-in socket 
restricts the flow of cooling air and is not recommended. 
Cooling—The 7580 has an efficient louvered anode 
cooler. The maximum allowable temperature for any 
external surface is 250°C. 


For long service life at sea level, at an ambient 
temperature of 25°C and maximum rated anode dissi- 
pation of 250 watts, a minimum of 4.6 cfm air should 
flow from tube base through the anode cooler. The 
corresponding pressure drop with the recommended 
socket and chimney will be approximately .32 inch 
water column. See table for other dissipation levels 
and conditions. 


4.6 cfm of air at 25°C is the same as a mass air 


flow of 18 pounds per hour. Higher ambient temper- 
ature requires greater air mass and volume. Higher 


altitude requires equivalent mass air flow for a given 
ambient temperature and therefore requires greater 
volume at increased back pressure. 


The use of temperature-sensitive laquer is recom- 
mended to determine the effectiveness of a cooling 
system under operating conditions. 


55°C AMBIENT 


SEA LEVEL 10,000 FEET ALTITUDE 


Plate Pressure Pressure 
Dissipation Air Flow Drop (Inches| Air Flow Drop (Inches 
of Water) (CFM) of Water) 


(Watts) (CFM) 


Vibration and Shock—The 7580 is designed to with- 
stand low-frequency vibration of 25 cps, 0.80 inch total 
excursion as outlined in MIL-E-1D, no voltage. It will 
withstand a bump test as described in MIL-E-1D for 
a hammer angle of 20°. 


ELECTRICAL 


Heater—For maximum life and uniform performance, 
the heater voltage should be maintained within plus 
or minus 5% of the rated 6.0 volts at operating fre- 
quencies up to 300 Mc. For CW use between 300 and 
400 Mc, 5.75 volts is recommended. For CW use, 400 
to 500 Mc, 5.5 volts is recommended. 


Cathode—The cathode is connected to the four even- 
numbered base pins to provide a low-inductance path, 
or permit separation of input and output circuits if 
required. 
Rated heater voltage should be applied for 30 
seconds before other operating voltages are applied. 
Heater-to-cathode maximum voltage is +150 volts. 


Controt Grid—Maximum rated d-c bias voltage is 
—250 volts. D-C resistance, grid to cathode, should be 
no more than 100,000 ohms. 


Screen Grid—Screen dissipation maximum is 12 
watts, normally computed by multiplying d-c screen 
voltage by the average screen current. This computa- 
tion is essentially correct except in the case of heavy 
plate loading when secondary-emission current may 
mask the normal screen current. 

All tetrodes, under some conditions of loading and 
drive, will have secondary emission from the screen 


REFERENCE SURFACE 


PIN NO. I- SCREEN GRID 

PIN NO. 2-CATHODE 

PIN NO. 3-HEATER 

PIN NO. 4-CATHODE 

PIN NO. 5-DO NOT USE FOR 
EXTERNAL CONN. 

PIN NO. 6-CATHODE 

PIN NO. 7- HEATER 

PIN NO. 8- CATHODE 

CENTER PIN - CONTROL GRID 
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which changes the net current to the screen and may 
even cause the screen meter to reverse. Normally, sec- 
ondary emission is harmless provided the screen volt- 
age is stable. To insure stable screen voltage, it is 
recommended that a bleeder resistor to pass 15 ma 
from screen to ground be used. 


Plate Dissipation—The maximum plate dissipation is 
250 watts. The usual single-sideband voice signal is 
complex and full peak envelope power shown in Typi- 
cal Operating Conditions, may be developed without ex- 
ceeding this plate dissipation. Single-tone testing for 
short periods with greater than 250 watts plate dissi- 
pation is permissible. 


Multiple Operation — To obtain maximum power 
with minimum distortion from tubes operated in multi- 
ple it is desirable to adjust individual screen or grid- 
bias voltages so the peak plate current for each tube is 
equal at the crest of the exciting voltage. Under these 
conditions, individual d-c plate currents will be ap- 
proximately equal for full input signal for class-AB, 
operation. 

Special Application—If it is desired to use the 7580 
under conditions widely different from those given 
here, consult the Power Grid Tube Marketing Depart- 
ment, Eitel-McCullough, Inc., San Carlos, California, 
or any of our regional offices or representatives. 
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EIMAC 7580 
TYPICAL CONSTANT CURRENT 
CHARACTERISTICS 


SCREEN VOLTAGE — 250 VOLTS 
PLATE CURRENT — AMPERES 
—— - — SCREEN CURRENT — AMPERES 


SPECIFICATION LIMITS ©” 2 — — — — GRID CURRENT — AMPERES 
yy ec, FORipb =1.0A. © 
a ee cates .200 


400 800 1200 1600 2000 


PLATE VOLTAGE — VOLTS 
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EIMAC 8576 
Bivision of Varian 
ie ht Ok Ne POWER PENTODE 


The EIMAC 264/8576 is a ceramic/metal, forced-air cooled, radial 
beam pentode with a rated maximum plate dissipation of 3000 watts. The 
tube has very low input capacitance for its power-handling capability. 
It is well suited for use in broad-band linear amplifiers or in other high- 
performance Class AB, amplifier applications. 


GENERAL CHARACTERISTICS ! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
OAS ise. oie ah ots ne 2 se se fee) ays 6.0+0.3 V 
ened OSUrVOliS@ ic. suerevecs semereseak: 17-4 
Transconductance (Average): 
Ip rAde, Beg = 750 Vde ve ee ee ee 37,000 pumhos 
Direct Interelectrode Capacitances (grounded cathode)? 
OL. ° ow ag onan Ona narra a aig We 
Pe Gar sie fe slohc he, ps wis, WSs feiietin Ju arte- tates 18 pF 
| TCE falls haere een a neem a tara 0.13 pF TT r 
@ Frequency of Maximum Rating: 
CO ees cocoa cess Je cf Gieist eis, sme le 6 ons 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures 
may change without notice as the result of additional data or product refinement. 
EIMAC Division of Varian should be consulted before using this information for final 
equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
LSatIN SS Se B85 AR A cei Sea eee ine Oran cena nano aC ica i 6.188 in; 157.18 mm 
BTS? Bo 4 8 ea Bia Guat i a Ae i eer erm yc eer ar ne 4.438 in; 112.73 mm 
SUS MI SEIN Es 405 Guano coke Da SHORGe Cu CMCCR I ROMERO CCE eC y Or ere ED aUCORCS 3.9 1b;1.77 kg 
PREC AT OLE DO SUOTMe cree ayeRraelis eu cwe ce Teyare, + 1s oes! +) ene: ahs whe lenn olf s Goepelagiens » fehe seuelirn js) setae Any 


Maximum Operating Temperature: 


rsyetapre Waal arts: 30a ty pie See ar oo Saree Sarna Sor eine Seen arriar 250reG 

INEST ESTE fos oh FI eT Re a en Pay Pepe ares ee ee eee er eek poe 200 nee 

Oil Came Rees eg oeey eee Lerg hss Meanie lobe ieswh e's ¥ ctu coins Gees W 4) haste catohs .aktmiogenatinced® js Forced Air 

Pete ey eer RE ee noses tees CAME ANE, coe cay@hecohace auame attateua diay henal’e. late se « 7-Pin Special 
Recommended Air-System Socket ...... 0. ce eee cece e reer er eeeeeees EIMAC SK-265A 

@ Recommended Air Chimney (included with SK-265A) ... 2... ee eee ee eee eee eee EIMAC C-265 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 


Class AB, 

MAXIMUM RATINGS: 

OXG PLANE WAQIGIVNGTE cs Bw G Ans Ob e 5090 VOLTS 
DELSUPPRESSOR V.OlLA Gti eecec ee nee NOOR @ EES 
De SCREEN DWVG@ITAGE si. sans) Me ee 1000 VOLTS 
DEVERIDIV ONG ES sien ean wes ere -250 VOLTS 
DG: L/S Me (CUIBRIENMP 29s Ago oe cea 2.0 AMPERES 
PLEO SS EVANIRKG@IS| 5 5 AS o Bs bo ae 3000 WATTS 
OEE) DUSSPYASGIOIN, 3 2 45 3 ea ee 50 WATTS 
GSRIOEOMSSIPATM© Ne ppeeeeemeat ar sme) hue. tale 2 WATTS 


1. Adjust to specified zero-signal dc plate current. 

2. Except for brief tuneup periods, operation under single 
tone conditions may not be possible due to excessive 
screen Current. 


3. The intermodulation distortion products will be as 
specified or better for all levels from zero-signal to 
maximum output power and are referenced against one 
tone of a two equal tone signal. No degenerative 
feedback. 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 


Plates Voltage jucr-cnearaiaciens fs 4000 5000 5000 Vdc 
Suppressor Voltage ....... 0 0) O Vdc 
ScreenuVolitagem. a ses teens 650 650 750 Vdc 
Grid VOltagG ne eet. inne -92 -93 =1099 Wide 
Zero-Signal Plate Current. ... 400 400 400 mAdc 
Single-Tone Plate Current ... 1.43 1.36 1.69 Adc 
Two-Tone Plate Current..... OAS 8 1.09 Adc 
Zero-Signal Screen Current4 . . 7 6 7 mAdc 
Single-Tone Screen Current 2:4 58 55 80 mAdc 
Two-Tone Screen Current4... 26 23 32 mAdc 
Peak rf Grid Voltage4...... 32 90 108 v 
Useful Output Power. ..... 3300 4400 5500 W 
Resonant Load Impedance ... 1350 1950 1550 Q 
intermodulation Distortion Products3 

SrciOrdeiec ieee een -28 -29 -26 db 

Sth" Orders ox-wustee iets es -45 -45 -40 db 


4. Approximate values. 


5. Actual power output delivered to the load from a 
typical amplifier. 


APPLICATION 


MOUNTING - The 264/8576 may be operated in any 
position, and should normally be mounted in the air- 
system socket EIMAC type SK-265A, with a C-265 
chimney. The SK-265A has a built-in bypass capac- 
itor for the screen grid, and the suppressor grid 
contacts are grounded. 


AIR SYSTEM SOCKET AND CHIMNEY - ‘The 
SK-265A socket makes all electrical contacts to the 
264/8576 except to the anode. The suppressor grid 
contact is grounded to the socket shell. An integral 
screen grid bypass capacitor is included, with a 
capacitance of 2000 pF and rated for 1000 Vdc 
maximum. 

The C-265 air chimney is designed to mate with the 
SK-265A socket and guide the cooling air through 
the anode cooling fins of the tube. 


COOLING - Forced-air cooling is required in all 
applications, and the use of an air-system socket, 
such as the EIMAC SK-265A, with a C-265 chimney, 
is recommended. Cooling is simplified if air is 
directed in a base-to-anode direction; when so di- 
rected, with full rated anode dissipation and with air 
at 50°C at sea level, an air flow of 110 cubic feet 
per minute, with a resultant pressure drop of approx- 
imately 0.95 inch of water for the tube/socket/ 
chimney combination, is sufficient to limit the max- 
imum tube temperature to 225°C, If air is not directed 
in the base-to-anode direction, additional cooling 
may be required for the base section of the tube. 


ae 


Cooling air should be supplied before or simultane- 
ously with the application of electrode voltages, 
including heater, and should normally be maintained 
for a brief period after electrode voltages are removed 
to allow for tube cooldown. 


HEATER - The rated heater voltage for the 
264/8576 is 6.0 volts, as measured at the socket or 
tube base pins. Variations should be restricted to 
plus or minus 0.3 volts for long tube life and con- 
sistent performance. 


GRID OPERATION - Grid-bias voltage must be 
obtained from a fixed bias supply in Class AB ap- 
plications. The internal resistance of the bias source 
should not exceed 2500 ohms. 


SCREEN OPERATION - In linear amplifier service, 
the screen voltage must be obtained from a well 
regulated source, to prevent excessive screen volt- 
age variations due to changes in screen current 
which occur between zero-signal and full-signal con- 
ditions. The circuit should be arranged so that it is 
impossible to apply screen voltage without plate 
voltage. The use of a screen grid over-current relay 
is recommended, to remove screen voltage immedi- 
ately in case of excessive screen current due to 
circuit problems, grid bias failure, or accidental 
removal of plate circuit loading. The relay should 
not break the screen-cathode d-c ground retum path. 


PLATE OPERATION - The maximum rated plate 
dissipation power for the 264/8576 is 3000 watts. 
Except for brief periods during circuit adjustment, 
this maximum value should not be exceeded. Contact 
to the plate may be made either at the top cap or by 
means of a circular clamp or spring-finger collet 
around the outer surface of the anode cooler itself. 
Points of electrical contact with the anode should be 
kept clean and free of oxide to minimize rf loss. The 
anode cooler should be inspected periodically and 
cleaned when necessary to remove any dirt which 
might interfere with effective cooling. 


NEUTRALIZATION FOR RF OPERATION - For 
minimum-distortion Class AB1 linear amplifier 
service, where reaction on the driver circuit should 
be eliminated completely, it will usually be found 
advisable to neutralize the small feedback capaci- 
tance of the tube. 


the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube 1s changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
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GENERAL OPERATION NOTES - A metal chassis 
or equivalent means should be provided to separate 
the input and output circuits of an rf amplifier em- 
ploying the 264/8576. Reasonable precautions should 
be observed in regard to bypassing and shielding of 
supply leads to prevent coupling between input and 
output through external circuits. The use of the 
EIMAC SK-265A air-system socket, with its integral 
screen grid bypass capacitance built in, is helpful 
in these respects. 


SPECIAL APPLICATION - If it is desired to op- 
erate this tube under conditions widely different 
from those listed here, write to Power Grid Tube 
Division, EIMAC Division of Varian, 301 Industrial 
Way, San Carlos, California 94070, for information 
and recommendations. 


ee erm rrentedt O:0.VOILS \a\; cas aes phate ee ast ‘latte cece. SiSee MEA hes, 18.5 A 
@amove warmup Times... si se eis & Re es Perth yr ene aaa ap etatats 5 --- minutes 
Interelectrode Capacitances? (grounded cathode connection) 
ESCM eR Rae coei cist? ibes ots sh ate oa) vies Re at er ne awanere 3 o2.0 61.0 pF 
STRODE Ady sre hy Rae ae eee Pie : se Gsee keys: « eanaes 14.0 22.005 
Waters Lala Sas Chale ce spar ners ayes SERRE: Phas UMESe cBy Gao ties ce oe --- O16 7p 


1. Heater voltage should normally be applied for the stated time before voltages are applied to the other tube elements. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


DIMENSIONAL DATA 
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SCREEN GRID 


PIN CONNECTIONS 


[PIN NO. | ELEMENT 
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8828W 


CONDUCTION-COOLED 
RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8828W is a compact external anode, conduction- 
cooled ceramic/metal radial-beam tetrode, for use in rf power amp- 
lifier or oscillator service and linear rf power amplifier applications. 

The 8828W has a 26.5 volt heater and a nominal anode dissipa- 
tion rating of 200 watts with simple heat sink designs. Higher dissi- 
pation is allowable with more sophisticated heat sink designs. 

The rugged construction of this tube allows full-voltage opera- 
tion under 50G, 11 millisecond shock conditions and vibrational 
stress of 10G up to 1000 Hz. 

The EIMAC 8828W may be used as a direct replacement for its 
non-rugged prototype in most equipments. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Be PeEM IO LAG CMC NTO iis Ne lief ks ve rolste 0» s-s\s 0 + steiws es iy 600s eiaLs 26.5 + 10% V 
aT eTECMILelIeaAt Oe VOLS cccteiet se eael socks + 6 0 sg, /ate so eriel coe sis. we 0.68 A 
Cs maiode-leater Potential, MAaxXiMUM cia. 2 .s)s-+. 6 6c s.0 + s.sleiste ae « +150 V 
Amplification Factor ( Average): 
AM ORS CCC CE Me er eon teks ei viele co feuisi sce o/s ss ohare scelela tensile rere 11 
Transconductance (Average): 
Pree U0 mAdG, Eco = 400VdC rf ei. ene ee ee sis es we wee os 25,000 ,mhos 
Direct Interelectrode Capacitance (Grounded Cathode) 2 
Fs (pe ee ete erat Pe TORT Pate en eee onan r so) vce. she either es pebenauey ss 6 50. 59nr, 
CT 2 SR ECSU RE os BO are ret oar crt 6.7 pF 
PO et Re trp corks oak vis elect rss s+ «sie. euskels ore ceaseneehe “an 0.1 pF 
Frequency of Maximum Rating: 
ay ee er eee rere ete git. eis alse oe oa leve's oacsis) 8 sie 500 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
dustries Association Standard RS-191. The capacitance added externally by the conduction cooler is approximately 


3 pF. 
MECHANICAL 
Maximum Overall Dimensions: 
BG got lee me tees arte wetted: foie ce): couse we. Seis) oj (o's) "ec oibepeEsh whe (ene: +eilahe| sinants 2.260 in; 57.4 mm 
PI iAME LOLA Cue a CTR: cbs ees eae sfc Fete Pent os: ovo che iet aired Op eae rale tals. sanrane 2.000 in; 50.8 mm 
DOC WEtCN (Me ten Peak len cek ces coe odes emstee he te sl'o lec a cata o's.) » natatin fe rai Peles 7.20z; 204 gm 
& EDeTa Ut OS [11 limemenete ts tetera ts fetta thete ie Intel eleva no tce + sty ints es 2 leis: «1s shes Any 
(Effective 2-15-72) © by Varian Printed in U.S.A. 
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COOLING peut tteiens erect. stated seinen! 6 SPARSE eS ae abc) cle ve TTY tee eee CONCUCTION: @oOled 
Operating Temperature, Maximum; 

Gerantic/ Metalesealsand AnodesCorGs.agtiecrse: +0: s- 2. a0s iss telbees See aoe ened net eae eee OU 
Base ..........--..+..-.. Large Wafer Elevenar 11-Pin with Ring (JEDEC No. E11-81) 
Recommended ssocketSinies. siete av octets gstchetyts cfs o-s)o0s's ole states meets) | ONNSONes 124-9 1a 

Erie #9802-000 
Mycalex #CP464-2 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Heater: Current ate 6. 5tvolise 3123. bere tee aa obs cote an eee eee ween amen LO Dan a ey 
CathodesWarmupelimes sr. osavetecs dels el ectetoues verde siete sas ae ae oes eee 120 --- sec. 


Interelectrode Capacitances (Grounded Cathode)! 
SYS | ee en nen he NY ee Beer a SEMI CUM aie 
OO hah er IY MP pt hein gic boise, oe 6.0 (pe) ye 
Ors eee en ie eR ere MoO OMe err Gi wae, URIS) fae 
1. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 


dustries Association Standard RS-191. The capacitance added externally by the conduction cooler is approximately 
3} jolA 


RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 50 MHz) 
OSCILLATOR Class C Telegraphy of FM Telephony 
(Key-Down Conditions - Frequencies to 500 MHz) 


Plate Voltage ...... 700 1000 1500 2000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Screen Voltage Art Dy task 175 200 200 200 Vdc 
Grid Voltage sey aren: -10 -30 -30 -30 Vdc 
DEQEPATERV.OETAG Emer nen mena nema 2200 VOLTS RlatesCurrentemaacneeee 300 300 300 300 mAdc 
Be pate bag ee AAs 2 QUE 0 Be spe ones Screen Current! ..... 25 20 20 20 mAdc 
We wikia eo: fiat en ee ther ha) = ‘ 1 
De PEATE CURRENT MEeEe ee 0.3 AMPERE Sue Sea Doteg See pi GS SID eres 
PLATE DISSIPATION te. in ee 200 WATTS Driving Power '...... 1.2 2.0 2.0 2.0 W 
SCREEN DISSIPATION ........... 8 WATTS Useful Output Power2 . 120 175 275 375 W 
GRID: DISSIPATION arer-ncaemenr. cence 1 WATT 
1. Higher dissipation obtainable depending on design 1. Approximate value. 
of heat sink; see COOLING. 2. Delivered to the load. 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) Class AB1 
GRID DRIVEN Class AB 4 Grid Driven, Peak Envelope or Modulation Crest Cond. 
ABSOLUTE MAXIMUM RATINGS: Plate Voltage Ati gear ee ha 700 1000 1500 2000 Vdc 
Screen Voltage. ..... 250 250 250 400 Vdc 
j 1 E ef a x 
DC PLATE VOLTAGE (to 30 MHz) .... 3000 VOLTS Se pee ies Co EA EY eS SK 
(to 500 MHz) ... 2200 VOLTS Cuirsat tenis eee 100 100 100 100 mAdc 
DC SCREEN VOLTAGE ........... 400 VOLTS Single-Tone Plate 
DCIGRID:VOETAGEMwaa i cae nen -100 VOLTS Cérrent2% . er ee. 205 210 210 335 mAdc 
NC PLATE CURRENT. twee oe. 0.3 AMPERE Two-Tone Plate Current. 150 160 160 250 mAdc 
1 Single-Tone Screen 
PEATE DISSIPATION? eaceeeneen cnr siene: 200 WATTS Cirrant see ee 16 10 10 Adv mAdc 
SCREEN DISSIPATION .........-. 8 WATTS Peron setean 
GRID DISSIPATION Sa ren sce asie eee 1 WATT Currents eee 10 Wi 7 7 mAdc 
Resonant Load 
Impedance........ 1420 2270 3800 3050 Ohms 


1. Higher dissipation obtainable depending on design 


Behan einen COOLING: Useful Output Power4.. 80 110 170 380 W 

1. Adjust to specified zero-signal dc plate current. 
2. See ANODE CURRENT Application Note. 

3. Approximate value. 
4, 


Delivered to the load. 
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APPLICATION 


MECHANICAL 


MOUNTING & SOCKETING - The 8828W may be 
mounted in any position. Sockets such as E.F. 
Johnson #124-311-1, Erie #9802-000, Mycalex 
#CP464-2, or equivalent may be used as long as 
there are no unusual circumstances which would 
allow the ceramic/metal base seal temperatures 
to exceed the rated maximum of 250°C. Mounting 
should be such that free movement of air past the 
base by convection is possible, and is normally 


controlled by heat-sink configuration and location. 


If air movement is restricted in the base area, the 
socket may also require coupling to a heat sink 
in order to limit base seal temperatures. 


ELECTRICAL 


HEATER/CATHODE OPERATION - The rated 
heater voltage for the 8828W is 26.5 volts as 
measured at the base of the tube, and variations 
should be restricted to plus or minus ten percent. 
In cases where long life and consistent perform- 
ance are a prime consideration, the heater may be 
operated at a slightly reduced voltage and when 
this is done regulation is required to restrict 
variation. At frequencies above approximately 
300 MHz it may be necessary to reduce heater 
voltage to compensate for rf transit-time heating 
of the cathode after dynamic operation of the tube 
has started. This back heating is a function of 
frequency, grid current, grid bias, anode current, 
duty cycle, and circuit design and adjustment. 
The following heater operating voltages are re- 
commended for straight-through Class C amplifier 
operation: 


Frequency (MHz) Heater Voltage 


300 or lower 20.5 
301 to 400 25.5 
401 to 500 24.5 


The potential between the heater and the cathode 
should be limited to +150 Vdc. 


COOLING - The 8828W is designed for use in a 
conduction-cooled system where tube heat is 
transferred to a heat sink, which in turn may be 
cooled by natural (free) convection, forced-air 
convection, liquid cooling, or a combination of 
these methods. Anode dissipation is normally 
limited only by the allowable temperature rise for 
the seals and the anode core. The nominal dissi- 
pation rating of 200 watts may be realized with 


the simple heat sink configurations with a maxi- 
mum temperature of approximately 125°C; higher 
dissipation levels are possible with more thor- 
ough designs, with the choice determined by the 
application. In all cases, however, the cooling 
system must maintain the anode and ceramic/ 
metal seal temperatures below 250°C, and in 
cases where long life and consistent performance 
are factors, cooling in excess of absolute mini- 
mum requirements is normally beneficial. 

Intimacy of contact and pressure are two fac- 
tors which will effect transfer of heat from the 
tube anode to the heat sink. A good thermally 
conductive compound should be used in the in- 
terface between the metal shoe on the beryllium 
oxide (BeO) thermal link and the sink to reduce 
thermal resistance of the joint. Examples of com- 
mercially available thermal joint compound are: 
WAKEFIELD 120-Wakefield Engineering Co., 
Wakefield, MA 01880. 

DOW CORNING 340-Dow Corning Corp., Midland, 
MI 48640. 

ASTRODYNE THERMAL BOND 312-Astrodyne 
Inc., Burlington, MA 01803. 

G.E. INSULGREASE G641- General Electric Co., 
Cleveland, OH 44117. 

The designer is cautioned to allow for some 
movement in the socket mount to assure that the 
anode makes good contact to its heat sink without 
interference. If the anode thermal link and the 
sink are not making intimate contact, heat trans- 
fer will be seriously affected. The designer is 
encouraged to use temperature-sensitive paint or 
other temperature-sensing devices in connection 
with any equipment design before the layout is 
finalized. 


DANGER-BERYLLIUM OXIDE CERAMICS (BeQ) - 
Do not alter, grind, lap, fire, chemically clean or 
perform any other operation on the BeO thermal 
link brazed to the anode of the 8828W. Normal use 
of beryllium oxide ceramics parts is not hazard- 
ous, but the user is cautioned that breathing small 
quantities of the dust or fumes from beryllium 
oxide can seriously injure or kill. 


ANODE CURRENT - The 8828W is rated for 300 
mAdc of continuous anode current. During short 
periods of circuit adjustment under CW or single- 
tone conditions, the average anode current may 
be as high as 450 mAdc, but care must be taken 
to keep the time period when the current is above 


8828W 


rating as brief as possible in order to prevent 
tube overheating. 


HIGH VOLTAGE - The 8828W operates at volt- 
ages which can be deadly and the equipment must 
be designed properly and operating precautions 
must be followed. Equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge high 
voltage condensers whenever access doors are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL. 


SHOCK AND VIBRATION - The EIMAC 8828W is 
designed to operate under shock or vibration con- 
ditions capable of disabling a conventional tube 
of similar power capability. With high voltage 
typical of normal use applied, these tubes are 
designed to perform reliably under 50G, 11 milli- 
second shock conditions or vibrational stress of 
10G to a frequency of 1000 Hz. The equipment 
designer is cautioned to provide adequate sup- 
port for the tube to prevent relative motion bet- 
ween tube and socket in equipments where shock 
and vibration stresses are anticipated. 


GRID OPERATION - The maximum rated dc grid 
bias voltage is -100 volts and the maximum grid 
dissipation rating is 1.0 watts. In normal appli- 
cations the grid dissipation will not approach the 
maximum rating. 

At operating frequencies above the 100 MHz 
region, driving-power requirements for amplifiers 
increase noticeably. However, most of the driving 
power is absorbed in circuit losses other than 
grid dissipation, so that grid dissipation is in- 
creased only slightly. Satisfactory 500 MHz 
operation of the tube in a stable amplifier is 
indicated by grid current values below approxi- 
mately 30 mAdc. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit resis- 
tance per tube is 25,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen grid is 8 watts, 


and the screen input power should be kept below 
this level. The product of peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the dc screen 
voltage. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this characteristic 
in mind so that the correct operating voltage will 
be maintained on the screen under all conditions. 
A current path from screen to cathode must be 
provided by a bleeder resistor or shunt regulator 
connected between screen and cathode. A series 
regulator circuit can be used only when an ade- 
quate bleeder resistor is provided. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be on 
before screen voltage can be applied. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide individ- 
ual metering and individual adjustment of bias or 
screen voltage to equalize the inputs. 

Where overload protection is provided, it 
Should be capable of protecting the surviving 
tube(s) in the event one tube fails. 


VHF OPERATION - The 8828W is suitable for 
use in the VHF region. Such operation should be 
conducted with heavy plate loading, minimum 
bias, and the lowest driving power consistent 
with satisfactory performance. It is often pref- 
erable to operate at a sacrifice in efficiency to 
obtain increased tube life. 


INTERELECTRODE CAPACITANCE - The act- 
ual internal interelectrode capacitance of a tube 
is increased by many variables in most applica- 
tions, such as stray capacitance to the chassis, 
capacitance added by the socket used, stray 
capacitance between tube terminals, and wiring 
effects. To control the actual capacitance values 
within the tube, as the key component involved, 
the industry and the Military Services use a 
standard test procedure as described in Elec- 
tronic Industries Association Standard RS-191. 
This requires the use of specially constructed 


test fixtures which effectively shield all external 
tube leads from each other and eliminates any 
capacitance reading to ‘‘ground’’. The test is 
performed on a cold tube. Other factors being 
equal, controlling internal tube capacitance in 
this way normally assures good interchangeability 
of tubes over a period of time, even when the tube 
may be made by different manufacturers. The 
capacitance values shown in the manufacturer’s 
technical data, or test specifications, normally 
are taken in accordance with Standard RS-191. 
The equipment designer is therefore cautioned to 
make allowance for the additional capacitance 


88 28W 


values which will exist in any normal application. 
Actual measurements should be taken with the 
socket and mounting which represent approximate 
final layout if capacitance values are highly sig- 
nificant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate any of these tubes under conditions 
widely different from those given here, write to 
Power Grid Division, Attention: Applications, 
EIMAC Division of Varian, 301 Industrial Way, 
San Carlos, CA 94070, for information and recom- 
mendations. 
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PIN NO. | CATHODE 
PIN NO. 2 SCREEN GRID PN age 
PIN NO. 4 CATHODE JEDEC DESIGNATION 
PIN NO. 5 HEATER Pg 10.5598] 0.5739] eee |" 14.20) [i450 eee 
PIN NO. 6 HEATER Yael Eee Ee a 
PIN NO. 7 SCREEN GRID U8) 0.080 =| Gana" << | |) 2.03: een ee 
PIN NO. 8 CONTROL GRID IM [1.416 [| 1436] - - |{ 3597 | 3647] - - | 
PIN NO. 9 CATHODE IN 0.280 [0.320[ - - |{ 7.1 | siz] - - | 
PIN NO.10 SCREEN GRID ao Pass} ie | = 
Mies | 1.202 | PS | Era 13053") Ea 
s aaiaeameneaiaiie rt Joeso [0.605 | -- | Liver] ives - 
PU P1367 9: 383" |=] (34.720 s5 Ste 
|v [1.730 | L770} - - |{ 4394] 4496] - - | 
Wille BOS iam OSes | Mates | Etre 
| wamectel| @ecereet [OS 75a 
fee ee | 4.21 | 3574] - - | 
NOTES: 
SCREEN GRID 1. REF. DIMENSIONS ARE 


FOR INFO. ONLY & ARE 
NOT REQUIRED FOR IN- 
SPECTION PURPOSES. _ 

2. FLAT LOCATION IN RE- 
LATION TO PIN 6. 

3. PIN PITCH DIA TO BE 
CONCENTRIC TO DIM. M 
WITHIN .030 DIA. 

4. * CONTACT SURFACE. 


(CONTACT OUTER 
CYLINDRICAL SURFACE 
ONLY). 


6-32 UNC TAPPED 
HOLES —2 REQD. 
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RADIAL-BEAM 
POWER PENTODE 
e 
MODULATOR 
OSCILLATOR 

AMPLIFIER 


EITEL-McCULLOUGH, INC. 
S 
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The Eimac 4E27A/5-125B is a power pentode intended for use as a modulator, oscillator or 
amplifier. The driving-power requirement is very low, and neutralization problems are simplified or 
eliminated entirely. The tube has a maximum plate-dissipation rating of 125 watts and a maximum 
plate voltage rating of 4000 volts at frequencies up to 75 Mc. Cooling is by convection and radia- 
tion. Type 4E27A/5-125B unilaterally replaces type 4E27. 

The 4E27A/5-125B in class-C r-f service will deliver up to 375 watts plate power output with 
less than 2 watts driving power. It will deliver up to 75 watts of carrier for suppressor modulation. 

Two 4E27A/5-125B's will deliver up to 300 watts maximum-signal plate power output in class 
AB, modulator service, 400 watts in class AB, with less than | watt driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - . - - - - 5.0 volts 
Current - - - - - - - - - - - . - 7.5 amperes 
Grid-Screen Amplification Factor (Average) - - - - - - 2 = . 5.0 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - . : - . . - - 0.08 uyfd 
Input - - - - - - - - - - - - - 10.5 pptd 
Output - - - - - - - - : . - . - 4.7 wud 
Transconductance (In=50ma., En =2500v., E.2=500v., Es = Ov.) - - - 2150 pumhos 
Highest Frequencies for Maximum Ratings - - - - - . - - 75 Mc. 
MECHANICAL 
Base - - - - - - - - - - - - - 7-pin, metal shell 
Connections - - - - - - - - - - - - - - See drawing 
Socket* - - - - - - - - —E, F. Johnson Co. No. 122-237, or equivalent 
Mounting Position - - - - - - . - - - Vertical, base down or up 
Cooling - - - - - - - - - - - Convection and radiation 
Recommended Heat Dissipating Plate Connector - - - - - - - - - - - - - - - Eimac HR-5 
Maximum Over-All Dimensions: 
Length - - - . - . - - - - - - - - - - - - - - 6.19 inches 
Diameter - - - - - - - - - - - = - - - - - - - 2.75 inches 
Net Weight (Average) - - - - - = - - - - - -- - : - - : - - - 6.0 ounces 
Shipping Weight - - - - - : - - - + - - - = - - - - - - - 2.0 pounds 


*See ‘'Cooling'’ under Application Notes. 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to specified plate current, maintaining fixed condi- 
tions of grid bias, screen voltage and suppressor voltage. It will be found that if this procedure is followed, there will be little variation 


in power output between tubes even though there may be some variation in grid, screen and suppressor currents. Where grid bias is ob- 
lained principally by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable. 


RADIO-FREQUENCY POWER AMPLIFIER AES es elas teh vie or 

ero Suppressor Volts, creen Volts 
OR OSCILLATOR : D-C Plate Voltage - - . - 1000 1500 2000 2500 3000 volts 
Class-C Telegraphy or FM Telephony, Frequencies up to 75 Mc. D:CiGrid! Voltages 2) 2 n=) Se 1208— 1308150 n= Ome DOV Ol te 
(Key-down conditions, per tube) D-C Plate Current - - - ° - 145 180 200 184 167 ma 
MAXIMUM RATINGS D-C Screen Current* s < = 17 201g 23 18 12 ma 
D-C PLATE VOLTAGE - - - 4000 MAX. VOLTS D:GiGnduCurrent* anmn =n = 6 8 tl 9 7 ma 
D-C SCREEN VOLTAGE = - - 750 MAX. VOLTS Peak R-F Grid Input Voltage - 170 200 240 250 270 volts 
D-C GRID VOLTAGE : - - —500 MAX. VOLTS Driving Power* oe es 0) 1.6) 2.6 2 waits 
D-C PLATE CURRENT 5 - - 200 MAX. MA Grid Dissipation* - - - - 3 46 1.0 8 5 watts 
PLATE DISSIPATION — - - - - 125 MAX. WATTS Screen Dissipation* - - - - 8.5 10 12 9 6 watts 
SUPPRESSOR DISSIPATION - - 20 MAX. WATTS Plate Dissipation =) eer 55 95) 125 a 25 Senwatts 
SCREEN DISSIPATION = : - 20 MAX. WATTS Pilate Power Input - - - - 145 270 400 460 500 watts 
GRID DISSIPATION — - - - “ 5 MAX. WATTS Plate Power Output == = . 90 175) (275) 335 a7Smwatts 
TYPICAL OPERATION TYPICAL OPERATION 
60 Suppressor Volts, 500 Screen Volts Zero Suppressor Volts, 750 Screen Volts 
D-C Plate Voltage - - - - 1000 1500 2000 2500 3000 volts D-C Plate Voltage - - - - 1000 1500 2000 2500 3000 volts 
D-C Grid Voltage - : : - —120 —130 —150 —170 —200 volts D-C Grid Voltage - - - —170 —180 —200 —225 —250 volts 
D-C Plate Current - - - - 167 200 200 186 167 ma D-C Plate Current = - < - 160 200 200 186 167 ma 
D-C Suppressor Current* - = 6 5 4 3 3 ma D-C Screen Current* wet) Gs) <2 24.0 622 2 9 ma 
98 ae ee Current* - - - 11 Il ll 7 5 ma D-G.GridiCurrent®. 6 . y 3 6 6 4 3 ma 
- ri urrent*® - - - - 6 8 8 7 6 ma . 
Paso Ph Grd) Input Voltage i Peak R-F Grid Input Voltage 205 4235 257 270 290 volts 


Driving Power* 


170 200 222 240 260 volts Delvinga Powart ‘ 3 3 : error ts 9. waits 
; j Grid Dissipation* - 


Grid Dissipation* : = : 3 6 6 5 .6 watts See te 7 . ; 

Screen Dissipasion® r 2 . A SS 8 5'sa SS 35 eels) watts Screen Dissipation* - - 16 18 17 9 7 watts 
Plate Dissipation hb Mane (tha 47 85 100 JI5 125 watts Plate Dissipation = i= eee) Se 545:7 ° 85o> 100 ChISeenizomwatre 
Plate Power Input - - - 167, 300 400 465 500 watts Plate Power Input - - - - 160 300 400 465 500 watts 
Plate Power Output - - - 120 215 300 350 375 watts Plate Power Output - - - 15 215 300 350 375 watts 


f *Approximate Values 
(Effective 8-15-52) Copyright, 1952 by Eitel-McCullough, Inc. Supersedes Sheet Dated 12-1-49 
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PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
AMPLIFIER Zero Suppressor Volts, 500 Screen Volts 
Chale Talk chonyhtreauencisc antton75 Me. D-C Plate Voltage - - - - = 1000 1500 2000 2500 volts 
(Carrier conditions, per tube, unless otherwise specified) nee Sue Pysest ; : 5 ‘ : ne ri ek see oe 
MAXIMUM RATINGS D-C Screen Current* See = p= 920° Si(8 a l7e loans 
D-C PLATE VOLTAGE 2 ee e200 MAX VOLTS D-C Grid Current# - - - - - 7 7 8 8 ma 
Peak A-F Screen Voltage 
D-C SCREEN VOLTAGE i. : J 750 MAX. VOLTS (100% Modulation) - - - = 350 350 350 350 volts 
D-C GRID VOLTAGE - - - -  ~-500 MAX. VOLTS Peak R-F Grid Input Voltage ne fe 20 2ks pez 7s raits 
D-C PLATE CURRENT - - - 160 MAX. MA Driving Power* - ee 2 2 2 2 watts 
PLATE DISSIPATION” - . 2 a 85 MAX. WATTS Grid Dissipation* . - - - - O05 O05 O05 O05 watts 
SUPPRESSOR DISSIPATION = -_—st- 20 MAX. WATTS Plate Died ace ae ee emer aaa 
1SSI ion - - - - - watts 
SCREEN DISSIPATION as 20 MAX. WATTS Plate Power Input - - - - - 149 225 300 380 watts 
GRID DISSIPATION” - - - ~ 5 MAX. WATTS Plate Power Output - - - - - 85 153 220 295 watts 


SUPPRESSOR-MODULATED TYPICAL OPERATION 
RADIO-FREQUENCY AMPLIFIER D-C Plate Voltage - - - - - 1500 2000 2500 3000 volts 
; D-C Suppressor Voltage - - - - —220 —260 —305 -—350 volts 
Class-C Telephony, Frequencies up to 75 Mc. 
(Carrier conditions, per tube, unless otherwise specified) peabpcdag nie socn) olLede 
' ' (100% Modulation) - - - - 220 260 305 350 volts 
MAXIMUM RATINGS D-C Screen Voltage - - - - - 400 400 400 400 volts 
Fixed D-C Screen Voltage - - - 610 645 650 610 volts 
D-C PLATE VOLTAGE a 2 = 4000 MAX. VOLTS Screen Dropping Resistor} - - - 5500 7100 10,000 8300 ohms 
D-C Grid Voltage - - - - - —170 —180 —190 —200 volts 
D-C SCREEN VOLTAGE - - < 750 MAX. VOLTS D-C Plate. Current LP eee ees Salty et) ay Oh ie 
D-C Screen Current* - - - - 38 27 25 25 ma 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS NiCiGdeCete thane ee ee 6 5 5 Per 
D-C PLATE CURRENT . a a 200 MAX. MA Peak R-F Grid Input Voltage - - - 230 235 245 250 volts 
Driving Power* - - - - - - 1:4 enles 1.2 1.2 watts 
PLATE DISSIPATION - - - = 125 MAX. WATTS Grid Dissipation* a ie st sve 6359225: 255 20m watts 
Screen Dissipation* - - - - : 15 ll 10 10 watts 
SUPPRESSOR DISSIPATION - - 20 MAX. WATTS Plate Dissipation ty Aa) 5 sy S64 Seg ew By elos erate 
Plate Power Input - - - - - 89 118 148 180 watts 
SCREEN DISSIPATION - - - 20 MAX. WATTS plata power Ouloul eae. oe 3 50. él watt 
GRID DISSIPATION - - - - 5 MAX. WATTS 1Adjust to stated d-c screen voltage. 
AUDIO-FREQUENCY POWER AMPLIFIER eae OPERATION (Two tubes unless otherwise specified) 
1 
OR MODULATOR D-C Plate Voltage - - - - - 1500 2000 2500 volts 
Class-AB, Sinusoidal Wave D-C Suppressor Voltage - - - - 0 0 0 volts 
D-C Screen Voltage - - - - - 500 500 500 volts 
MAXIMUM RATINGS (Per Tube) DiC Grid Voltage at -70 —80 —85 volts 
Zero-Signal D-C Plate Gieit) : - 110 85 65 ma 
D-C PLATE VOLTAGE ’ ; : 4000 MAX. VOLTS Max-Signal D-C Plate Current Site 205 210 220 ma 
D-C SCREEN VOLTAGE 2 = 2 750 MAX. VOLTS Zero-Signal D-C Screen Current* -  - 0 0 0 ma 
Max-Signal D-C Screen Current*  - - 15 13 8 ma 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS Effective Plate-to-Plate Load - -~ - 13,700 18,000 20,000 ohms 
Peak A-F Grid Voltage (per dels : 70 80 85 volts 
D-C PLATE CURRENT = = zs 200 MAX. MA Max-Signal Driving Power* - 0 0 0 watts 
Max-Signal Plate Power Input - - - 310 420 550 watts 
PLATE DISSIPATION - ¥ F - 125 MAX. WATTS Max-Signal Plate Power Output 5 48 200 250 300 watts 
SUPPRESSOR DISSIPATION 2 2 20 MAX. WATTS ‘Adjust to stated zero-signal d-c plate current. The effective grid cir- 
cuit resistance for each tube must not exceed 250,000 ohms. 
SCREEN DISSIPATION kes ag 20 MAX. WATTS TYPICAL OPERATION (Two tubes unless otherwise specified) 
GRID DISSIPATION - - - - 5 MAX. WATTS aa 
D-C Plate Voltage - - - - - 1500 2000 2500 volts 
D-C Suppressor Voltage - - = - 60 0 0 volts 
D-C Screen Voltage = - - - - 500 500 500 volts 
D-C Grid Voltage’ - - - - - —70 -80 -85 volts 
Zero-Signal D-C Plate Current - - 110 85 65 ma 
Max-Signal D-C Plate Current - - 365 295 250 ma 
Zero-Signal D-C Screen Current*  - - 0 0 0 ma 
Max-Signal D-C Screen Current*  - - I 16 13 ma 
Effective Plate-to-Plate Load - - - 7300 13,000 20,000 ohms 
Peak A-F Grid Input Voltage (per pee! - 100 =100 95 volts 
Max-Signal Driving Power* - : 05 03 O2 watts 
Max-Signal Plate Power Input - - 550 590 625 watts 
Max-Signal Plate Power Output - - 300 350 400 watts 


‘Adjust to stated zero-signal d-c plate current. 
*Approximate values. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 
EN cn a ce ee A er et ee OS a ee retreat ee 
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APPLICATION 


MECHANICAL 


Mounting —The 4E27A/5-125B must be mounted vertically, base 
down or up. The plate lead should be flexible, and the tube 
must be protected from vibration and shock. 


Cooling —A heat dissipating connector (Eimac HR-5 or equiva- 
lent) is required at the plate terminal, and provision must be 
made for the free circulation of air through the socket and 
through the holes in the base. If the E. F Johnson Co. 122-237 
socket recommended under ‘General Characteristics" is to be 
used, the model incorporating a ventilating hole should be 
specified. 


At high ambient temperatures, at frequencies above 75 Mc., 
or when the flow of air is restricted, it may become necessary 
to provide forced air circulation in sufficient quantity to prevent 
the temperature of the plate and base seals from exceeding 
225°C. Forced movement of air across the tube seals and 
envelope is always beneficial, though not necessarily required. 


Tube temperatures may be measured with the aid of ''Tem- 
pilag,"" a temperature-sensitive lacquer manufactured by the 
Tempil Corporation, 132 West 22nd Street, New York II, N. Y. 


ELECTRICAL 


Filament Voltage —For maximum tube life the filament voltage, 
as measured directly at the base pins, should be the rated 
value of 5.0 volts. Variations should be held within the range of 
4.75 to 5.25 volts. 


Grid Voltage —Although a maximum of —500 volts bias may be 
applied to the grid, there is little advantage in using bias volt- 
ages in excess of those listed under "Typical Operation," except 
in certain specialized applications. 


When grid-leak bias is used, suitable protective means must 
be provided to prevent excessive plate dissipation in the event 
of loss of excitation, and the grid-leak resistor should be made 
adjustable to facilitate maintaining the bias voltage and plate 
current at the desired value from tube to tube. 


pins 2,3,4,56 
1232005 DIA 


lOOO DIA. PC. 


In class-C operation, particularly at high frequency, both 
grid bias and grid drive should be only great enough to provide 
satisfactory operation at good plate efficiency. 


Screen Dissipation —Decrease or removal of plate load, plate 
voltage or bias voltage may result in screen dissipation in ex- 
cess of the 20 watt maximum rating. The tube may be protected 
by an overload relay in the screen circuit set to remove the 
screen voltage when the dissipation exceeds 20 watts. 


Resistors placed in the screen circuit for the purpose of 
developing an audio modulating voltage on the screen in 
modulated radio-frequency amplifiers should be made variable 
to permit adjustment when replacing tubes. 


Plate Dissipation —Plate dissipation in excess of the 1|25-watt 
maximum rating is permissible for short periods of time, such 
as during tuning procedures. 


Operation—|f reasonable precautions are taken to prevent 
coupling between the input and output circuits, the 4E27A/5- 
125B may usually be operated at frequencies up to 75 Mc. 
without neutralization. A conventional method of obtaining the 
necessary shielding between the grid and plate circuits is to 
use a suitable metal chassis with the grid circuit mounted below 
the deck and the plate circuit above. The tube socket should be 
mounted flush with the under side of the chassis deck, and 
spring fingers mounted around the socket opening should make 
contact between the chassis and the metal base shell of the 
tube. Power-supply leads entering the amplifier should be by- 
passed to ground and properly shielded. The output circuit and 
antenna feeders should be arranged so as to preclude any 
possibility of feedback to other circuits. 


Feedback at high frequencies may be due to the inductance 
of leads, particularly those of the screen and suppressor-grids. 
By-passing methods and means of placing these grids at r-f 
ground potential are discussed in Application Bulletin Number 
Eight, “The Care and Feeding of Power Tetrodes," available 
from Eitel-McCullough, Inc. Much of the material contained in 
this bulletin may be applied to pentodes. 


4E27A/5-125B —— 


00S7 0007 O0SE 


CT ees 
© : 
x | 
=! 8 Op 

Li 
=) 
ie 
md 
S 
@ee= 
< 
=) 
~ 
MN 0 


INGYHNO Gro 
INGYYNO NAAYOS 
INGYHNO ALV Td 


SLTIOA 0 = ADVLIOA HOSSANddNS 
SLIOA 00S = ASVLIOA NAAQS 


SOLLSTHALOWYVWHO 
AOVLTIOA-didS INYLSNOO 
aS21-S/W2esdb OWWIA 


SLTIOA* AIVLIOA ALV Id 


000¢ 00sz 0002 


Sect 


OS.4- 


00ST 


000T 00s 


4a SES By a 
g ae oes 


SLIOA > FOIVLIOA ALVId 
000T 00S 


002 


007 


009 


008 


OS 


O01 


SHYAdWVITION - LNAYHND 


4E27A/5-125B 


SHYad NV * LINAWHND GHD sr 
SAYad NV * INAYHND NAAHOS 7" 
SHYAd WV - INAYHND ALVW Td 


SLIOA 09 = HOVLIOA YOSSaudd iS 
SLIOA 00S = AIVLIOA NAAYHOS 


SOLLSTYWALOVYVHO 
LINAYdND -INYISNOO 
aS21-S/W22a0 OVINIS 


SLIOA * ADVLIOA ALVId 
00ST 0007 00SE 0008 00SZ 


0002 


00ST 0001 00S 


* 
. 
. 
* 


* 
. 

. 
. 


001 


SLIOA* FTIVLTIOA GIH9 


4E27A/5-125B 


00S? 0007 00SE 


SHYadWV - LNAWHND GID 
SHYad NV - INAYHNOD NAAHOS* ~*~" ne 
SHYad WV - INAYHND ALVId ———_ 


SLIOA 0 = ADVLIOA HOSSAAddAS 
SLIOA 00S = ADVLIOA NAAYOS 
SOLLSTYWALOVYVHO 
INIYYND -LNVLISNOO 
aS21-S/W2s7 OVIWIA 


SLTOA * AIVLIOA ALV Id 


0008 


002 


0002 


00ST 


000T 


° 
peseuee® 
enpescceuesens” 
easouere 


00S 


OOI- 


OS- 


Os 


001 


SLTIOA* TIVLIOA CUIH9 


Printed in U.S.A. 712 


The EIMAC S5CX1500A is a ceramic/metal power pentode designed for 
use as a Class AB] linear amplifier in audio or radio frequency applica- eae 


tions. Its characteristic low intermodulation distortion makes it especially 
suitable for single sideband service. The filament is a rugged mesh type. 

The tube is also recommended for use as a Class C rf power amplifier 
in CW, FM and AM service. 


nee 
GENERAL CHARACTERISTICS1 | it 


4 CxX1 500A 
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ELECTRICAL i 
Filament: Thoriated Tungsten 
OS) iiss gat. A a ee Sn er 30 0 25Ry, 
MEE SUSU OTS at Cee rei et dae vc co et an ele os oie sanisine 40 A 
Transconductance (Average): = 
OPAC OLA HOU VACS iin tenet enema res 24,000 pmhos a 
Amplification Factor (Average): 
PTE GP SNS TSESTO SAE Poa os 55 
Direct Interelectrode Capacitance (grounded cathode)2 
FN OTTTEE 9s a qc RR aa eee A Oe Cua aren rene ee Trias, 2 yy e 75 pF 
Le PMP tal iets 855 say tc Pees ciety s sck 3k Rie. sCare- alan ae tonereeve ne secon s 16.5 pF 
Tee Le MRE Re Rs raed Wee iu ce ak Te voiveFo\e, ©. 2 eh er ec eh di nvene ce terete serene oes 0.20 pF 
Frequency of Maximum Rating: 
EE Te cae a hctc teksts cass et oyeSd 6. 6-020, SAP EMO Him rer ake, bnec se Loe nae 110 MHz 
1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 
2. Capacitance values are for a cold tube as measured in a special shielded fixture. 
MECHANICAL 
Maximum Overall Dimensions: 
SURG G ie vy vee ee 9 Oe rec dro Re ne iy ia ee ree ge 4.950 in; 125.73 mm 
PET GIS? » wih ay dette eee Ae AOR Phy bre pial athe ie mea 3.370 in; 85.60 mm 
SEEN, EYE OY 8 a er RS oo ES Ue e, DE eee aes ee ee ee eRe PAE 30 0z; 850.5 gm 
SATIN Feats LON rocks 1s ee naked chs SSS Abtfmases: ae s.ue eed AVES ee ays Axis vertical, base down or up 
Maximum Operating Temperature: 
Sera CMe CalsoCa Sw ecto mrn ete Waren Wh... cc eter er ata taco rc tate eiitcioie his bon ess 250°C 
PATROL Eras CE itr crcMe trace thts eee rate rs «0 gees SeeRUHg ON ee Tene T tus AYE T bs try; 25026 
(Effective 6-6-70) © 1965,1967,1970 Varian Printed in U.S.A. 
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— kor 5CX1500A 


COOMMN Pes io ne etercemeben ete tists yar s/o Wek MOM ata taht 7c (hous ss sco tebe n tele 7s). te eres ee OL CCURALE @ 
Base ess 2 ¢.ctenyetald ete tetas)... ate cteeleees se PeCial ting and breech blockstemmnalssittaces 
Recommended Air System Socket .......00000000080280e002+0+ ELIMAC SK-840 series 
Recommengdedienir) Giimne ys 9. < usel alec eine bere ss 0a a see Wrsus cccgseer sts tae eens SELIM A ES Ke OU 


RADIO FREQUENCY LINEAR AMPLIFIER 


ha Ppa TYPICAL OPERATION (Frequencies to 30 MHz) 
ass 1 Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 
ABSOLUTE MAXIMUM RATINGS: 
Plate. Voltage enue, cam eee soe 2500 3000 4000 Vdc 
DCIRRAT EsVOLIAG Ese smeeticucreice caer eie 4000 VOLTS Suppressor Voltages, -neaeeenenene 0 0 0 Vde 
DGISCREEN VOLIAGEGr o -. cine ee 750 VOLTS Screen Voltage .......... 500 500 500 Vdc 
Grid: Voltage-| ie. eee eee -87 -89 -90 Vdc 
ATEIGWRREN Titra ciesstet coeeneten = 1.0 AMPERE 
= is ise det 1500 WATTS Zero-Signal Plate Current .... 250 250 250 mAdc 
LATE DI TION «2 eee cree ees Single-Tone Plate Current.... 660 690 690 mAdc 
SUPPRESSOR DISSIPATION .......- 25 WATTS Two-Tone Plate Current ..... 470 480 485 mAdc 
SCREENIDISSIFATUONMercictste ceebenars ts 75 WATTS Single-Tone Screen Current3 Pe 79 71 59 mAdc 
GRIDEDISSIPATION Ms coe. chester ens te eit. 25 WATTS Two-Tone Screen Current3.... 36 32 25 mAdc 
Peak rf Grid Voltage 3 ...... 87 89 90 v 
Peak Driving Power3,....... 0 0 Ow 
Single-Tone Useful 
1. Adjust to specified zero-signal dc plate current. OutputPower. © ta5e.8se es 1090 1330 1785 W 
2. The intermodulation distortion products are refer- Resonant Load Impedance .... 2340 2680 3500 Q 
enced against one tone of a two equal tone signal. Intermodulation Distortion Products2 
3. Approximate values. Src Order miie Bt. inet cet e tees -38 -36 -33 db 
Str Ordelaeeeveast sea cens rience <2 -39 -41 42 db 
SA ARE DE AES OS eS EE OF EE BS RE LE SLES EE CDE ONT 5 LILI NTE BIE ED ES BIS. NTI EE LEI LE LES ALE TE ESTO IL i PEELE LLL LITE ET LTE DELL ELE LE LAA EIS EEA LE SILI. SIEE LEI BLOV 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR Class C Telegraphy or FM Telephon 
IR So Shs ssl PlatatVoltagemyp eae nts 3000 4000 4500 Vdc 
Mi Suppressor Voltage ........ 0 0 0 Vdc 
ScreenaVOltaga; tomas sacle ee cue 500 500 500 Vdc 
ABSOLUTE MAXIMUM RATINGS GridsVoltaqoteerras.. sc uaah oes -200 -200 -200 Vdc 
Plate. Currants. da pce eae 900 800 900 mAdc 
DOPEATE VOLTAGE SN ae cane 5000 VOLTS piled baie Bogs a Ce sags Sp uneee 
rl URE CM EL Stren i etisk site tell om sires MAAC 
DG SGREENSVOLTAGEF nee. wien etek 750 VOLTS Peak rf Grid Voltagel....... 255 245 255 y 
DC PLATE CURRENT .......-.---. 1.0 AMPERE Calculated Driving Power .... 9.0 6.5 9.0 W 
PLATE. DISSIPATHON Sapaeeceewen soem. tects 1500 WATTS Riates | nputsPowelgeeneneue seen ete 2700 3200 4050 W 
SUPPRESSOR DISSIPATION ........ 25 WATTS Be mp eee ye! es mea sade ci 
ate OUTPUT OWST sete serait 
SEREEN DISS TET ON Sy sirtake 2 cae Te Ls Resonant Load Impedance .... 1570 2240 2520 Q 


GRIDEDISSIRAIIION temen-mrecmmeueme tems acts 25 WATTS 
1. Approximate value. 


SDE GS A ETRE TE ST RE ESE EE TSE OLN LT SPST SLO I SE TE TE AE A DE ELDERS ES Ie DEE ALE TIES OTE SEE TAI EGP ELITES TELE ANID AEN INL BODIE TEES DISD LE ETE CIEE OEE LIES, 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER-GRID DRIVEN Class C Telephony TYPICAL OPERATION (Frequencies to 30 MHz) 
(Carrier Conditions) 


Plate Voltage: aise sate ots: obise- ohska 2500 3200 Vdc 
Suppressor Voltage ........... 0 0 Vdc 
VES DEM TE MAXIMUMBATINGS screen Voltage 7), wears stg pe 500 500 Vdc 
Grid Voltages. -.\vlaeriscon ate rotey -260 -260 Vdc 
DE RVATESV OLTAGEearerciceao aera 3500 VOLTS Pilate: Gurrenite., orate eayeiente a 800 800 mAdc 
DO:SCREEN. VOLTAGE’... 2 sa sales 550 VOLTS Screen Se) het oc ctw doe 90 86 mAdc 
DC PLATE CURRENT ........... 0.8 AMPERE See tee eto eee - os Matern 
PLATE DISSIPATION 1 Die (sient spe ue esa 1000 WATTS (100% modulation) Ve | eas 500 500 Vv 
SUPPRESSORIDISSIPATION Beccusae tee 25 WATTS Peak rf Grid Voltage ! sintakewathelaterete 315 315 v 
SCREEN DISSIPATION 2... 2 520 o o 75 WATTS Calculated Driving Power ....... 10 10 W 
GRID DISSIPATION2............ 25 WATTS Plate Input Power .......+.+-. 2000 2560 W 
Plate DISS! pathonemesy sen reret<) see tere 530 576 W 
. PlatesOutput Powe. ciiet eter aie etek 1470 1958 W 
nan 1S ds to 1500 watts at 100% = d- 
paste de Hah atlas bak bey Resonant Load Impedance ....... 1360 1863 Q 
2. Average, with or without modulation. 1. Approximate value. 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (per tube) 


Reo ee VOLTAGE. ave aos weiss 4000 VOLTS 
PeeREEN VOULIAGE: 2 6). 6 sare we 750 VOLTS 
EXC URUAIE (GUINHEINIE Alois Gor ae oars 1.0 AMPERE 
I IH SSICATION o6: i558 wow we 1500 WATTS 
SeeemesoOn OISSIPATION ........ 25 WATTS 
SISREENEDISSI EATON tenets: cir sc) ee (ec 75 WATTS 
RESON PAN UIN. Gos ss 2 sc 8 3 se jos 25 WATTS 


correct rf grid voltage is applied. 


TYPICAL OPERATION (Two Tubes) 


5CX1500A bn%— 


Plate: Voltage. es cee eee es 2800 3800 Vdc 
Suppressor Voltage ........... 0 0 Vdc 
SCresn VOMAIS Ban, Gaetan ol opidte 0 .<.00 500 500 Vdc 
Grid Voltage ee crssteetendes: cose acs) -81 -83 Vdc 


Zero-Signal Plate Current 
Max. Signal Plate Current ....... 


Zero-Signal Plate Current ....... 20 20 mAdc 
Max. Signal Screen Current ...... 19K, 106 mAdc 
Feaktaf-Grid@Violtage seaere. rm cress 81 83 v 
Peak Driving Power io... u.ewk 25 0 Ow 
Max. Signal Plate Dissipation .... 720 1130 W 
late, Outputs POwe ieee mene eoeicas 2200 3220 W 
Load Resistance(plate to plate). ... 4800 6720 Q 


WN? 


NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


Approximate value. 

Per tube . 

Nominal drive power is one-half peak power. 
Adjust to give stated zero-signal plate current. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
PT TTT RV OLL Sie token cteNls Pause 0 4. 4's Welle. 'e./0' seal ee omen see ce 38 43 A 
Interelectrode Capacitances! (grounded cathode connection) 
ee ee ERE ES bras rvs Peal Core shen spiel of v.63. oe slate els sete eee eer ee tere 70 80 pF 
BAU Nee. BTCA OUP TI ON, cM ala igs SH fais eee oly cs civ e ecole sg sus 14.5 18.5 pF 
SESS Fe Roop ty cb. Geol chaste) Geneon et aoe eRe eaten ecerarl ys or e-- 0.25 pF 
Interelectrode Capacitances1 (grounded grid connection) 
SRG? ea Slee IS GARBER ee) CORNEA nee cree here ne re P rir fy 9 37 pF 
Ohba s og la oe ee Sag Oe ere rer ce tren 2) clre earns 14.5 18.5 pF 
Meat wee eee aN CALS od's etsy oe sad > 0s 6-0 e's “se 6 Goes eeiel se eps --- 0.05 pF 


APPLICATION 


MECHANICAL 


MOUNTING - The 5CX1500A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC SK-840 socket and 
SK-806 chimney have been designed especially 


for the SCX1500A. The use of recommended air- 
flow rates through these sockets provides ef- 
fective forced-air cooling of the tube. Air forced 
into the bottom of the socket passes over the tube 
terminals through the Air Chimney, and exits 
through the anode cooling fins. 


fake henry. 5CX1500A 


COOLING - The maximum temperature rating for 
the anode core of the 5CX1500A is 250°C. Suffi- 
cient forced-air circulation must be provided to 
keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air-flow 
requirements to maintain seal temperature at 
225°C in 50°C ambient air are tabulated below 
(for operation below 30 MHz). 


toa SEA LEVEL 6000 FEET 


PRESSURE PRESSURE 
PLATE DROP DROP 
DISSIPATION] AIR FLOW (INCHES AIR FLOW) (INCHES 
(WATTS) of WATER ) 


Since the power dissipated by the filament represents 
about 200 watts and since grid-plus-screen-plus-suppressor 
dissipation can, under some conditions, represent another 
125 watts, allowance has been made in preparing this tab- 
ulation for an additional 325 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 5CX1500A is 5.0 volts. Filament 
voltage, as measured at the socket, should be 
maintained within +5% of this value or below to 
obtain maximum tube life. 


INTERMODULATION DISTORTION - The Radio 
Frequency Linear Amplifier operating conditions 
including distortion data are the results of oper- 
ation in a neutralized, grid-driven amplifier. 
Plots of IM distortion versus power output under 
two-tone condition for a typical tube are shown 
on next page. 


GRID OPERATION - The rated dissipation of 
the grid is 25 watts. This is approximately the 


product of dc grid current and peak positive grid 
voltage. Operation at bias and drive levels near 
those listed will insure safe operation. 


SCREEN OPERATION - The power dissipated 
by the screen of the 5CX1500A must not exceed 
75 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dissi- 
pation will depend upon rms screen current and 
voltage. 

Screen dissipation is likely to rise to exces- 
Sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
Sipation to 75 watts in the event of circuit failure. 


SUPPRESSOR OPERATION - The rated dissi- 
pation of the suppressor is 25 watts. Suppressor 
current will be zero or very nearly zero for all 
typical operating conditions specified. The 
5CX1500A has been designed for zero voltage 
operation of the suppressor grid for most appli- 
cations. 


PLATE DISSIPATION - The _ plate-dissipation 
ratings for the 5CX1500A is 1000 watts for 
Class-C plate-modulated service and 1500 watts 
for Class-C telegraphy. In Class-AB service the 
plate dissipation rating is 1500 watts. 


HIGH VOLTAGE - The 5CX1500A operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge 
high voltage condensers whenever access doors 
are opened. Interlock switches must not be by- 
passed or ‘‘cheated’’ to allow operation with ac- 
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here write to the Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 


IM PRODUCTS (db BELOW EITHER OF TWO SINGLE TONES) 


IM PRODUCTS (db BELOW EITHER OF TWO SINGLE TONES) 


5CX1500A —— 


O db 


EIMAC 5CX 1500A 


~10 db IM PRODUCTS vs POWER OUTPUT 


(AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 


3rd Order Products 


5th Order Products 


Eb = 4000 VOLTS, Ec2 = 500 VOLTS 
Ec3 = 0 VOLTS, R_= 3500 OHMS 
~20 db Fl = 1.980 Mc, F2= 1.982 Mc 


Ibo = 200 mAdc 
—30 db 

Ibo = 250 mAdc 

ae Ibo = 300 mAdc 
—50 db 
—60 db 
—70 db 

0) 500 1000 1500 2000 2500 
POWER OUTPUT (PEP)—WATTS 
O db 


EIMAC SCX 1500A 


IM PRODUCTS vs POWER OUTPUT 
—10 db (AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 


3rd Order Products 
5th Order Products 


Eb = 4000 VOLTS, Ec2 = 600 VOLTS 
Ec3 =0 VOLTS, Ry = 2800 OHMS 
FI = 1.980 Mc, F2 = 1.982 Mc 


—20 db 

Ibo = 200 mAdc 

Ibo = 250. mAdc 
—30 db 

Ibo = 300 mAdc 
—40 db 
—50 db 

—60 db ne te are 
7 at 7 
7 7 “ 
wh A ee 
/ a a 
/ 7 7 
/ 6 “¢ 
—70 db 
0 500 1000 1500 2000 2500 
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DIMENSIONAL DATA 


SURFACES | MIN. | MAX. | MIN. | MAX. 
ear | | 3335 | 3370| 8471 | 28560 
| 8 | oso7 | oszo| 2050] 2083 | 
1.870 | 1.900 
|p | 22500] 23000] 5715D| 5842D 
ay | fe fess [esss | seai | 639] 
i 3730 
4.950 125.73 
(G) [| o950[ 1000] 2413] 25.40 
0725 
SUPPRESSOR | | k | 0400 | | tie | 11.43 
lf op | 0.140 | 0.170 | 356 
Were | m | 0020 | 0030| os: | o76 
CONTROL | N | 0700 | osco| i778 | 2032 | 
FILAMENT ———S—SSqSq | P| o3i4p | o3260 | 7980 | 8280 
(F) ERS /E559 | i 659n) me SOCK meno 
CRE | s_| use| 1250] 50 | 1250 | 
0.470 | 0530 | 1194 
ane TO ee a WN TE 
0.045D| oo7op | 1.140 | 1.780 | 
Tw | 2468 | 62.69, 
[x | 1.225 | | 31.12 | 


OD WWET]so| «@ | | pea reese 
L275 | 32.39 | 
————————EE NOTE: 
REFERENCE DIMENSIONS ARE FOR 
fo =e Liars INFORMATION ONLY @& ARE NOT 


REQUIRED FOR INSPECTION PUR- 
ROSES 


a DONO: 
CONTACT 


VENT HOLE LOCATIONS 
NOT CRITICAL 
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SAN CARLOS RADIAL-BEAM 
CALUtFORN IA POWER PENTODE 


EI MA C 


© Division of Varian 


The EIMAC 5CX3000A is a ceramic and metal power pentode designed 
to be used as a Class-AB; linear amplifier in audio or radio-frequency appli- > 
cations. Its characteristics of low intermodulation distortion make it espe- j 
cially suitable for single side-band service. 


GENERAL CHARACTERISTICS 


ELECTRICAL erent | 
Filament: Thoriated Tungsten Min. Nom. Max. Weep} | 
oe i a a 9.0 volts aaa 
Ourrente=  - = om ms twee ee 39.8 43.5 amps 
Amplification Factor (Grid Screen) - -— - 5.9 
Frequency for Maximum Ratings - - - 150 MHz 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input Pea oe Sree a ie) =. 125 145 pF 
PRE bs) sti, ee ee SMe tue 18 24 pF 
Feedback Bie ate tot i is eh ae “= .60 pF 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input SCP ELe ates eo eith one) bore orale 55 67 pF 
COUN ot eS Sn) le del ea gt ae 18 24 pF 
MECHANICAL 
Base Pe ee ee ee) = Special Ting and breechblock tenmminalsuriaces 
Mrrerimye seal Lemperarures es) =) baie d=.) =) on a cee ee 2! Bone ihe) ae ee 250°C 
Praenuny Anode Gore remmperature =" (6= = = ey" =e er ee i ee ae 250°C 
mecommended Socket-- = = - 4s) = 5 =) eae -  - - -- EIMAC SK-1420'series 
Recommended Air Chimney - - - - - - - - - - = =  EIMAC SK-1426 
Operating Position ip eetyee eet, a =e oe ee BASS Vertical base Up. oncdown 
Maximum Dimensions: 
FIcio Deak eee bi et ks peck kk eee OR 6.8 inches 
Diameter Se ald PR) pc acon, Gale A es a a a rls Bs tg ale io 4.6 inches 
ee ee ec ed ae Ol ye ey a eS Poa eee Forced air 
Sop Es (eS OSM OS a oe Me ee LS A pounds 
BaeoncEWeleht Approximate atacs anh pe (=. Ha eae et is! Cestba fe 10 pounds 
oo oe ES eae ee 
RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR TYPICAL OPERATION 
Class-C Telegraphy or FM Telephony DC Plate Voltages=) =) G-vee sho ng  ytigy 6800 volts 
(Key-down conditions) DC Screen Voltage Ae Baia ID eee 500 volts 
MAXIMUM RATINGS DC. Gtid Voltage gerne i truce dimes, Oe way. Mat 
DC PLATE VOLTAGE. - -. =. - 7000 VOLTS SORA aS Seidel DAC Sachenies, Ree aM ok BF ee 
DC SCREEN VOLTAGE - - -  - 1000 VOLTS Cee CA, WRLET lwt a 276 mA 
DC PLATE CURRENT - - - - 2.0 AMPS Do yecregny Seren 
PLATE DISSIPATION - - -  - 4000 WATTS DC.Grid CUrtante- oar > duet ena ae ag ve pei 
SCREEN DISSIPATION - - - - 175 WATTS Peak RFGrid Voltage - - - - - - 300 volts 
GRID DISSIPATION - - - - - 50 WATTS Driving Power - = = re 52 watts 
SUPPRESSOR DISSIPATION - -~— - 100 WATTS PlatesDissipationia assesses 08> es ee 2600 watts 
Plate Output Power ~- - - - = ° 8500 watts 


(Effective 8-1-67) © 1967 by Varian Printed in U.S.A. 
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AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes), Class AB 


OR MODULATOR DG Plate Volfage = =) <0 Sultan mR OOUUPYOlTs 
Claes AB DC Screen Voltage ai soy | oie Seare gs ae 850 volts 
DC Grid Voltage* BT) aie -147 volts 
MAXIMUM RATINGS (Per Tube) DC Suppressor Grid Veltace - = - = 0 volts 
DC PLATE VOLTAGE es - 7000 VOLTS Max-Signal Plate Current - - - - - 2.9 amps 
DG SCREEN VOLIAGE ecto = = 1000. VOLTS Zero-Signal Plate Current - - - -— - 1.0 amp 
DC PLATE CURRENT 2 ee eee 2.0 AMPS Max-Signal Screen Current** - - -— - 200 mA 
PLATE DISSIPATION A Mee LeADOOLAVATIS Zero-Signal Screen Current - - = - O mA 
SCREEN DISSIPATION ieee 175 WATTS Peak AF Driving NAST aie eT ee 138 volts 
GRID DISSIPATION -  -— - : 50 WATTS Driving Power —- > a ts 0 watts 
SITIPPRESSORSGRIDGD 5 seas ee 100 WATTS Load Resistance, Plate- to- Plate - -  - = 4700 ohms 
*Per Tube Max-Signal Plate Dissipation* - - -  - 3000 watts 
**Approximate Values Max-Signal Plate Output Power - - -  - 11,000 watts 


Note: In Class AB operation, maximum plate voltage and plate current must not be applied simultaneously, as plate dissipation will be exceeded. 


Giese AB DC Plate Voltage - - - - - 3800 6000 volts 

DC Screen Voltage eer 800 850 volts 

MAXIMUM RATINGS DC Grid Voltage* - = - += -128 -147 volts 
PEAR RETENEE SiS pS DC Suppressor Volta eu bak ata 0 0 vol 

DC PLATE VOLTAGE - - - - 7000 VOLTS PP Le pes 

Zero-Signal DC Plate Current -~ - .600 .500 amps 

DC SCREEN VOLTAGE - - -  - 1000 VOLTS Single-Tone DC Plate Current - - 1.510 1.445 ats 
DC PLATE CURRENT - - - 2 2.0 AMPS Single-Tone DC Screen Current - - .136 .092 mA 

PLATE DISSIPATION Pee, Cheeht tee eAOOO RWWA TTS Ne De ele saa - - 1.770 1.010 amps 
; ‘ d ; wo-Tone creen Current -~ - .072 .041 mA 

oP Bee os 50 WATTS Peak Envelope Useful Output Power- 3300 5500 watts 

SUPPRESSOR DISSIPATION - -~ - 100 WATTS Resonant Load Impedance - - - 1300 £2350 ohms 


Intermodulation Distortion Products* * 
(no negative feedback) 
Seel@ley  & oo a & « —46 
5th Order - - - - - -50 


*Adjust to the specified Zero-Signal Ib 

**The intermodultaion distortion products will be as specified or better for 
all levels from zero-signal to maximum output power and are referenced 
against one tone of a two equal tone signal. 


Note: ‘TYPICAL OPERATION’? data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance is made for 


circuit losses. Adjustment of the rf grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is assumed. 


APPLICATION 
MECHANICAL SEA LEVEL 5,000 FEET 
Mounting — The 5CX3000A must be oper- ee hae edema Rpt ceeie Dron sa aan eres eee 
ated with its axis vertical. The base of the tube ; ° (Watts) ra (CFM) trate) g d. val 
may be down or up at the convenience of the 9500 67 1.24 
circuit designer. 3500 100 2.4 i Ae 
Socket — The EIMAC SK-1420 socket and 4000 LL. Sal 140 4.3 


SK-1426 chimney have been designed especially 
for the 5CX3000A. The use of recommended 
air-flow rates through this socket provides effec- 
tive forced-air cooling of the tube. Air forced 
into the bottom of the socket passes over the 
tube terminals through an Air Chimney, the SK- 


*Since the power dissipated by the filament repre- . 
sents about 450 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 225 watts, allowance has been made in pre- 
paring this tabulation for an additional 675 watts 
dissipation. 


1426, and through the anode cooling fins. 


Cooling — The maximum temperature rating 
for the 5CX3000A is 250°C. Sufficient forced- 
air circulation must be provided to keep the 
temperature of the anode at the base of the cool- 
ing fins and the temperature of the ceramic- 
metal seals below 250°C. Air-flow requirements 
to maintain seal temperature at 200°C in 50°C 
ambient air are tabulated below (for operation 
below 30 MHz). 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown above 
plus any drop encountered in ducts and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 


cooling. 


IM DISTORTION (db below one of two equal tones) 


ELECTRICAL 


Filament Operation — The rated filament 
voltage for the 5CX3000A is 9 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum 
tube life. In no case should it be allowed to devi- 
ate by more than plus or minus five percent 
from the rated value. 


Intermodulation Distortion — The operating 
conditions including distortion data are the re- 
sults of actual operation in a neutralized, grid- 
driven amplifier. A plot of IM distortion versus 
power output under two-tone condition for a 
typical tube is shown on the next page. 


Control Grid Operation—The rated dissipation 
of the grid is 50 watts. This is approximately the 
product of dc grid current and peak positive grid 
voltage. Operation at bias and drive levels near 
those listed will insure safe operation. 


Screen-Grid Operation—The power dissipated 
by the screen of the 5CX3000A must not exceed 
175 watts. 


Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product of 
the screen voltage and the screen current. If the 
screen voltage is modulated, the screen dissipa- 
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tion will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
175 watts in the event of circuit failure. 


Suppressor Grid — The rated dissipation of 
the suppressor grid is 100 watts. Suppressor 
current will be zero or very nearly zero for all 
typical operating conditions specified. The 5CX- 
3000A has been designed for zero voltage opera- 
tion of the suppressor grid for most applications. 


Plate Dissipation — The plate-dissipation rat- 
ings for the 5CX3000A are 2650 watts for Class- 
C plate-modulated service and 4000 watts for 
Class-C telegraphy and Class-AB operation. In 
any Class-AB application maximum plate cur- 
rent and maximum plate voltage should not be 
applied simultaneously as the plate-dissipation 
rating would be exceeded. 


Special Applications—TIf it is desired to operate 
this tube under conditions widely different from 
those given here, write to the Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus- 
trial Way, San Carlos, California, for informa- 
tion and recommendations. 


EIMAC 5CX 3000A 
IM DISTORTION Vs. 
POWER OUTPUT 
Eb=6000 V. Ec2=850 V. 
RL=2350 ohms Ecs 0 V. 


— 3rd Order 
--- 5th Order 
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POWER OUTPUT (PEP) — KILOWATTS 


5CX3000A hat — 
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DIMENSIONS IN INCHES 


TUBULATION WITH 
PLASTIC CAP NOT TO 


PROVECT ABOVE 
ANODE OR BEYOND | 
FINS 
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POWER PENTODE 


The EIMAC 290 is a ceramic/metal, forced-air cooled, radial beam 
pentode with a rated maximum plate dissipation of 5000 watts. The tube 
has very low input capacitance for its power-handling capability. It is 
well suited for use in broad-band linear amplifiers or other high-perform- 
ance Class AB1 amplifier applications. 


GENERAL CHARACTERISTICS ! 
ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
0 0 2 EEE alla Aiea ihe ae aad SEL ae ee 6,0 Ue ay 
EN ed Tema LEORUAVO ILS suician choc So ce 628 sale Pas b 17 A 
Transconductance (Average): 
ee) = OU VIC he cine ease A eke 5 37,000 ymhos 
Direct Interelectrode Capacitances (grounded cathode)2 E 
Ue ie diggs ose o Gee ce gi ota hon tte ete teats CR ere ws oa cS 
Ne SP RC 8 See iN RR Say pv. hl a hay gh as SL ole wel SED Mam ea tale Fee eh be oe aarti GeN 


os 6 4 Segs2 oy A Bea i ae Ss See A “Mere eR er tea irl ite 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the 
results of additional data or product refinement. EIMAC Division of Varian should be consulted before using this informa- 
tion for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
COTS 4. Geet ASH O05 01812 SERS 0 Se i oD PR AS res Iarae Nv 7.250 in; 184.15 mm 
TY SVGVEREY® A ot gag Gla ds areas GN. Cee oN oa ean ee RS 5.532 in; 140.51 mm 
SE MEV OLN s0 1V oy og See Ly a 98 A Ba Sen de a ro 9 lbs 2% oz; 4.154 kg 
LL ONS SERN a ys dhl oe en Lr ee oe a Pe 7S CMRP Ua MRL Any 
Maximum Operating Temperature: 
Rep tiaon Ne tatters eek mates mites rb lee Sis. d's sc dy eh ahesu ue inp take slavatt ee SHOPS aytY leh s 250 °C 
PLS ts en eee AR a ote SPS og a yn oat teat ema Gee baat Rat Thtwodkes Chae stints 200.26 
era ANIM te nme ee Meee! OM Pah RITE Vs 6 a ata RD “aprece eo at MEER eed e eae NG Forced Air 
IPLAC os ot oph at OMB a olden Are aint, Boot ae ll iar sor eet etaneeerarie Wn eraaren h arar ab 7-Pin Special 
Pen ENCE ALTESY StCIIRIOCK EU, rire taal cs nie lal td (sae us aie be. ar eat ares kee Seem ae EIMAC SK-291A 
Recommended Air Chimney (included with SK-291A) ......... 2... 2. ee eee eeee FIMAC C-290 
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RADIO FREQUENCY LINEAR AMPLIFIER 


GRID DRIVEN 

Class AB 

MAXIMUM RATINGS: 

DE FEATE: VOLTAGE S2-x as Ceseeie es Lencleta ra re 6000 VOLTS 
DG SURPReOSOR VOLTAGE tars ie. 'c ar pale otieen 100 VOLTS 
DG SCREEN VOLTAGE yh sreuctatctiis bfecary. 1000 VOLTS 
HCAGRI DIV OETA GEM -meacneneoaeriual et soln feat -250 VOLTS 
DG PEATE CURRENT a gasisr cheater afnets 02 a edu 2.0 AMPERES 
PEATESDISSIPATIONM eas ficceke cavericl sh e.teher ts 5000 WATTS 
S GREENBDIISSI PAI OIN Sn: ceumeeheme eas. aie 50 WATTS 
Cart) Da SSIEA ICN cha: aren me metal a leer a lao 2 WATTS 


1. Adjust to specified zero-signal dc plate current. 


2. The intermodulation distortion products will be as spec- 
ified or better for all levels from zero-signal to maximum 
Output power and are referenced against one tone of a 
two equal tone signal. 


3. Approximate values. 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 


Plate: Voltagelsstsn. ok cos eee 5000 5000 6000 Vdc 
Suppressor Voltage ......... 6) @) O Vdc 
SCrEENWOltAOGs ea fae ee ee 650 750 750 Vdc 
Grid VOl tageul eens 59 ieee ae -93 -109 -111 Vde 
Zero-Signal Plate Current...... 400 400 400 mAdc 
Single Tone Plate Current ..... 136 1-69) te74eAde 
Two-Tone Plate Current ...... ORoit O09 1.11. Ade 
Zero-Signal Screen Current3.... 6 7 6 mAdc 
Single-Tone Screen Current 3/8... 9 55 80 60 mAdc 
Two-Tone Screen Current3..... 23 32 25 mAdc 
Peak rf Grid Voltage3........ 90 108 1 a 
Useful Output Power4........ 4400 5500 6275 W 
Resonant Load Impedance ..... 1950 1550 1600 2 
Intermodulation Distortion Products2 

Std Order. V7 ees eae eee -29 -26 -25 db 

SthiOrder wae. ee ee eee “45 -40 -40 db 


4. Actual power output delivered to the load from a typical 


amplifier. 


5. Except for brief tuneup periods, operation under single 


tone conditions may not be possible due to excessive 
screen dissipation. 


TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of 
the rf grid voltage to obtain the specified plate current at the specified bias, screen and plate voltages is 
assumed. If this procedure is followed, there will be little variation in Output power when the tube is 
changed, even though there may be some variation in grid and screen current. The grid and screen currents 


which result when the desired plate current is obtained are incidental and vary from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence 
of the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor 
must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heaters trrent:atio.Umwolts:aa ve hele ee . : Aa Re 15 183574 
Cathode. Warmups Time auntcsekare sretendie ons Wem Ge a ee ee ot *) --- minutes 
Interelectrode Capacitances! (grounded cathode connection) 
LOpi ty vente apette ven sien Masts RIGO. SCP RRt ts, Ate Get me ote eee 51.0 61.0 pF 
Output veyed Shears i Smee ener koe ae wh rare ea RE ta Acoky Crt ta eee A 14.0 22.0 pF 
Beedbackt a's) .tiece one Fire Ash Gok at tinier lst abel sd each See) Ae a --- 0.16 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture. 


APPLICATION 


MOUNTING - The EIMAC Type 290 may be operated 
in any position, and should normally be mounted in 
the air-system socket EIMAC type SK-291A, with a 
C-290 chimney. The SK-291A has a built-in bypass 
Capacitor for the screen grid, and the suppressor 
grid contact is grounded. 


AIR SYSTEM SOCKET AND CHIMNEY - The 
SK-291A socket makes all electrical contacts to the 
Type 290 except to the anode. The suppressor grid 
contact is grounded to the socket shell. An integral 
screen grid bypass capacitor is included, with a cap- 
acitance of 2000 pF and rated for 1000 Vdc maximum. 


2+. 


The C-290 chimney is designed to mate with the 
SK-291A socket and guide the cooling air through the 
anode cooling fins of the tube. The chimney is in- 
cluded with the socket and only when required as a 


replacement unit would separate procurement be 
necessary. 


COOLING - Forced-air cooling is required in all 
applications, and the use of an air-system socket, 
such as the EIMAC SK-291A, with a C-290 chimney, 
is recommended. Cooling is simplified if air is di- 
rected, in a base-to-anode direction; when so di- 
rected, with air at 50°C at sea level, minimum air 


flow requirements are shown, with approximate pres- 
sure drop values for the tube/socket/chimney com- 
bination, to limit the maximum anode core temperature 
to 200°C. If air is not directed in a base-to-anode 
direction, additional cooling may be required for the 
base section of the tube. Cooling air should be ap- 
plied before or simultaneously with the application 
of electrode voltages, including the heater, and 
should normally be maintained for a brief period after 
electrode voltages are removed to allow for tube 


cooldown. 


Press. Dros 


3000 W 78 cfm Ueda gett ou 


4000 124 0.50 
5000 166 0.72 


HEATER - The rated heater voltage for the Type 
290 is 6.0 volts, as measured at the socket or tube 
base pins. Variations should be restricted to plus or 
minus 0.3 volt for long tube life and consistent per- 
formance. 


GRID OPERATION - Grid-bias voltage must be 
obtained from a fixed bias supply in Class AB ap- 
plications. The internal resistance of the source 
should not exceed 2500 ohms. 


SCREEN OPERATION - In linear amplifier service, 
the screen voltage must be obtained from a well reg- 
ulated source, to prevent excessive screen voltage 
variations due to changes in screen current which 
occur between zero-signal and full-signal conditions. 
The circuit should be arranged so that it is impos- 
sible to apply screen voltage without plate voltage. 


290 sn — 


The use of a screen grid over-current relay is recom- 
mended, to remove screen voltage immediately in 
case of excessive screen current due to circuit 
problems, grid bias failure, or accidental removal of 
plate circuit loading. 


PLATE OPERATION - The maximum rated plate 
dissipation power for the Type 290 is 5000 watts. 
Except for brief periods during circuit adjustment, 
this maximum value should not be exceeded. Con- 
tact to the plate may be made either at the top cap 
or by means of a circular clamp or spring-finger col- 
let around the outer surface of the anode cooler 
itself. Points of electrical contact with the anode 
should be kept clean and free of oxide to minimize 
rf loss. The anode cooler should be inspected pe- 
riodically and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


NEUTRALIZATION FOR RF OPERATION - For 
minimum-distortion Class AB, linear amplifier ser- 
vice, where reaction on the driver circuit should be 
eliminated completely, it will usually be found ad- 
visable to neutralize the small feedback capacitance 
of the tube. 


GENERAL OPERATION NOTES - A metal chassis 
or equivalent means should be provided to separate 
the input and output circuits of an rf amplifier em- 
ploying the Type 290. Reasonable precautions 
should be observed in regard to bypassing and shield- 
ing of supply leads to prevent coupling between 
input and output through external circuits. The use 
of the EIMAC SK-291A air-system socket, with its 
integral screen grid bypass capacitance built in, is 
helpful in these respects. 


SPECIAL APPLICATION - If it is desired to operate this tube under conditions widely different from those listed 
here, write to Power Grid Tube Division, EIMAC Division of Varian, 301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 


MIN. 


DIMENSIONAL DATA 


MILLIMETERS 


5.468 


"N—HANDLE (2) 


-805 


| 5.532 
819 


SUPPRESSOR 


1. 


Ze 


.220 
437 


1.615 


1.629 


NOTES: 


(*) CONTACT SURFACE 
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REFERENCE DIMENSIONS ARE FOR INFORMATION ONLY & 
ARE NOT REQUIRED FOR INSPECTION PURPOSES. 


PIN CONNECTIONS 


PIN_NO. ELEMENT 
! k 
2 gl 
3 h 
4 k 
5 h 
6 gl 
vf k 
CENTER PIN int. con. 
LOWER RING g2 
UPPER RING g3 


CAP 
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Look in the front pages for --- 


@® Your nearest distributor of modern, fully guaranteed Kimac 
Vacuum tubes, vacuum capacitors, heat dissipating con- 
nectors, air-system sockets, preformed contact finger stock 
and vacuum switches. 


be) @ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, any informa- 
tion on deliveries and prices, or provide other information 

not found in the catalog. 


Eimac tube type numbering system. 
Tube Replacement Chart. 


Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac application engineers, whose combined knowledge and experience are made 
available to you. Additional contributions by this Eimac department are its Application Bulletins, 
an expanding service which you get without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac field engineers cover the United States, operate out of offices in major 

@ cities. They will help you personally with experimental work, problems of technique, etc. Engineers 
from the Eitel-McCullough plant in San Bruno are available, too, for field consultation throughout 
the country. As Eimac tubes are world renowned, the same services extend to various countries 
overseas through the Eimac export division. 
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4-65H 


RADIAL-BEAM 
POWER TETRODE 
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& MODULATOR 
SAN BRUNO, CALIFORNIA 


OSCILLATOR 
AMPLIFIER 


The Eimac 4-65A is a small radiation-cooled transmitting tetrode having a 
maximum plate-dissipation rating of 65 watts. The plate operates at a red color at 
maximum dissipation. Short, heavy leads and low interelectrode capacitances con- 
tribute to stable efficient operation at high frequencies. 

Although it is capable of withstanding high plate voltages, the internal 
geometry of the 4-65A is such that it will deliver relatively high power ouput at a 
low plate voltage. 

The quick-heating filament allows conservation of power during standby periods 
in mobile applications. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage’ - - - . - - - : - 6.0 volts 
Current’ - ~ - - - - - - - 3.5 amperes 
Grid-Screen Amplification Factor (Average) - - - - 5 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - . - 0.08 puf 
Input - - - - - - . - - 8.0 uuf 
Output - - - - - - - - - 2.1 puf 
Transconductance (Ib —= 125 ma., Eb = 500 v., Ec. = 250 v.) - 4000 umhos 
@ Frequency for Maximum Ratings - - - : - - 150 Me. 
MECHANICA § National HX-29 Socket 
Base - - - - - = = ne - - -  5-pin—Fits ] Johnson 122-101 Socket 
Mounting - = - : - 3 - : 4 - - - Vertical, base down or up 
Cooling’ - - - - - - - - - - - - - - Convection and Radiation 
Recommended Heat Dissipating Connector - - - - - = = = = = Eimac HR-6 
Maximum Over-all Dimensions 
Length - - - - - - - - - - - - - 4,38 inches 
Diameter - - - - - - - - - =e - - - 2.38 inches 
Net Weight - - - - - : - - - - in Rtg = - - - 3 ounces 
Shipping Weight - - - - - - - - - - - - - - 1.5 pounds 
» RADIO-FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR TYPICAL OPERATION 
Class-C Telegraphy or FM Telephony D-C Plate Voltage = - - - 600 1000 1500 2000 3000 volts 
D-C Screen Voltage - - =i 250) 250) 250) 25028 250m volts 
MAXIMUM RATINGS (Key-down conditions, per tube) D-C Grid Voltage - = + —75 —80 —85 —90 —100 volts 
D-C Plate Current - - - 150 150 150 140 115 ma 
Boer Nol TAGE Be Na VOLTS a7 OE cots crrects ae ant ET mS eaR ERT 
D-C GRID VOLTAGE BESOOIMAXN VOLTS? Dining Power” cccrad cane aiate aoa eo) ee yy ue 
D-C PLATE CURRENT = 150 MAX. MA Screen Dissipation* - - 10 10 10 10 5.5 watts 


P | E 
65'MAX: WATTS bite Dintisotions 02 


- 10 MAX. WATTS Plate Power Output 
- 5 MAX. WATTS *Approximate values. 


PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


» PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
AMPLIFIER D-C Plate Voltage - - - 600 1000 1500 2000 2500 volts 
D-C Screen Voltage - - Shi deh? 2507 e.25 0 volts 
Class-C Telephony (Carrier conditions unless otherwise specified, 1 tube) D-C Grid Voltage - - - —120 —125 —125 —130 —135 volts 
D-C Plate Current - - - 120 120 120 120 110 ma 
MAXIMUM RATINGS D-C; Screen Currerit®™ “= - = %40 ~°409 "40° ~40. > 25 oma 


D-C Grid Current* 


D-C PLATE VOLTAGE 2500 MAX. VOLTS Screen Dissipation* 10 10 10 10 63 watts 
l D-C SCREEN VOLTAGE 400 MAX. VOLTS eak A-F Screen Voltage, 
& D-C GRID VOLTAGE —500 MAX. VOLTS _ peak RF Grid Voltage. 213, 220 330 223.215. volts 


D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


120 MAX. MA Driving- Power* : £ 
45 MAX. WATTS Plate Dissipation i 


10 MAX. WATTS Plate Power Output 
5 MAX. WATTS *Approximate values. 
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(Effective 5-14-54) Copyright 1954 by Eitel-McCullough, Inc. > Indicates change from sheet dated 1-30-53 


> AUDIO-FREQUENCY POWER AMPLIFIER 


AND MODULATOR 


MAXIMUM RATINGS (PER TUBE) 


D-C PLATE VOLTAGE - - - : : A 
D-C SCREEN VOLTAGE - - - - : : 
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - 


PLATE DISSIPATION, 


PER TUBE - : 2 3 


SCREEN DISSIPATION, PER TUBE~ - : : . 


TYPICAL OPERATION 


Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - - 
D-C Screen Voltage - - - - 
D-C Grid Voltage! ° = - - 
Zero-Signal D-C Plate Current - - 
Max-Signal D-C Plate Current - - 
Max-Signal D-C Screen Current* - 
Max-Signal D-C Grid Current - - 
Effective Plate-to-Plate Load - - 
Peak A-F Grid Voltage (per tube) 
Max-Signal Plate Power Input - - 
Max-Signal Plate Power Output 


*Approximate value. 


- 1000 1500 1750 volts 
- 500 500 500 volts 


- —100 —110 —115 volts 

- 60 60 40 ma 

- 170 180 170 ma 

- 30 20 23 ma 

- 0 0 0 

- 9000 15,000 20,000 ohms 
- 85 85 90 volts 


- 170 270 300 watts 
- 80 145 175 watts 


‘Adjust to stated zero-signal D-C Plate Current. 
The effective grid circuit resistance for each tube must not exceed 250,000 ohms. 


RADIO-FREQUENCY LINEAR POWER AMPLIFIER 
SINGLE SIDE BAND SUPPRESSED CARRIER 


Class-B (One tube) 
MAXIMUM RATINGS 


D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
PLATE DISSIPATION - - - - 
SCREEN DISSIPATION 2 ae SS 
GRID DISSIPATION ub Qo. =e 


*Adjust to stated Zero-Signal Plate 
** Approximate values. 


3000 MAX. VOLTS 
600 MAX. VOLTS 
65 MAX. WATTS 
10 MAX. WATTS 
5 MAX. WATTS 


Current. 


***Due to the intermittent nature of voice, average dissipation is 
considerably less than Max-Signal Dissipation. If the amplifier 
is to be tested using a sine-wave signal source, arrangements 


must be made to lower the duty. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERA- 
TIONS,” POSSIBLY EXCEEDING MAXIMUM RATINGS, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


Page Two 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions 
of grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between 
tubes even though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid 
resistor, to control plate current it is mecessary to make the resistor adjustable. 


TYPICAL OPERATION 


Class-AB, (Sinusoidal wave, two 


D-C Plate Voltage - - 
D-C Screen Voltage - - 


3000 MAX. VOLTS 
- 600 MAX. VOLTS 
150 MAX. MA 


65 MAX. WATTS 
10 MAX. WATTS 


tubes unless otherwise specified) 


- 600 1000 1500 1800 volts 
- 250 250 250 250 volts 


D-C Grid Voltage** - - - —40 —40 —45 —50 volts 
Zero-Signal D-C Plate Current - 60 60 60 50 ma 
Max-Signal D-C Plate Current - 300 300 250 220 ma 
Max-Signal D-C Screen Current* - 80 60 40 30 ma 
Effective Plate-to-Plate Load - 3600 6800 14,000 20,000 ohms 
Peak A-F Grid Voltage (pertube)- 120 105 100 90 volts 
Max-Signal Peak Driving Power* - 7.4 6.0 3.8 2.6 watts 
Max-Signal Nominal Driving Power* 3.7 3.0 ee 1.3. watts 


Max-Signal Plate Power Input 
Max-Signal Plate Power Output 


*Approximate values. 
**Adjust to stated Zero-Signal 


TYPICAL OPERATION 


- 180 300 375 395 watts 
- 90 170 250 270 watts 


D-C Plate Current. 


Class-ABz (Voice wave only, per tube) 


D-C Plate Voltage - - - 
D-C Screen Voltage - - 
D-C Grid Voltage* - - - 
Zero-Signal D-C Plate Current 
Max-Signal D-C Plate Current 


- - - 1500 2000 2500 volts 

- - 300 400 500 volts 
- - —55 —80 —105 volts 

oid ae im 35 25 20 ma 

=e 2) Ws 200 270 230 ma 


Max-Signal D-C Screen Current** - - 45 65 45 ma 
Max-Signal Peak R-F Grid Voltage - - 150 190 165 volts 


Max-Signal D-C Grid Current** 
Max-Signal Driving Power** - 
Max-Signal Plate Power Input 


Max-Signal Plate Dissipation*** - 


Average Plate Dissipation - 
Max-Signal Useful Power Output 


- - - 15 20 8 ma 

See S45 2.3 3.8 1.3 watts 
- - - 300 540 575 watts 
= »« 105 190 225 watts 


150 300 325 watts 


» Indicates change from sheet dated 1-30-53 


i 


APPLICATION 


MECHANICAL 


Mounting—The 4-65A must be mounted vertically, base 
up or base down. The socket must provide clearance for 
the glass tip-off which extends from the center of the 
base. A flexible connecting strap should be provided 
between the plate terminal and the external plate cir- 
cuit, and the Eimac HR-6 cooler (or equivalent) used on 
the tube plate lead. The socket must not apply lateral 
pressure against the base pins. The tube must be pro- 
tected from severe vibration and shock. 


Adequate ventilation must be provided so that the 
seals and envelope under operating conditions do not 
exceed 225°C. For operation above 50 Mc., the plate 
voltage should be reduced, or special attention should 
be given to seal cooling. 


“ ” 


In intermittent-service applications where the “on 
time does not exceed a total of five minutes in any ten 
minute period, plate seal temperatures as high as 250°C 
are permissible. When the ambient temperature does not 
exceed 30°C it will not ordinarily be necessary to provide 
forced cooling of the bulb and plate seal to hold the 
temperature below this maximum at frequencies below 
50 Mc, provided that a heat-radiating plate connector is 
used, and the tube is so located that normal circulation 
of air past the envelope is not impeded. 


ELECTRICAL 


Filament Voltage—The filament voltage, as measured 
directly at the filament pins, should be between 5.7 volts 
and 6.3 volts. 


Bias Voltage—D-C bias voltage for the 4-65A should not 
exceed -500 volts. If grid-leak bias is used, suitable pro- 
tective means must be provided to prevent excessive plate 
or screen dissipation in the event of loss of excitation. 


Grid Dissipation—Grid dissipation for the 4-65A should 
not be allowed to exceed five watts. Grid dissipation may 
be calculated from the following expression: 
Pg =ecmple 
where Pg=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
1.=D-c grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid.* 


Screen Voltage—The D-C screen voltage for the 4-65A 
should not exceed 400 volts except in the case of class- 
AB audio operation and Single Side Band R-F amplifier 
operation where it should not exceed 600 volts. 


Screen Dissipation—The power dissipated by the screen of 
the 4-65A must not exceed 10 watts. Screen dissipation 
is likely to rise to excessive values when the plate volt- 


age, bias voltage or plate load is removed with filament 
and screen voltages applied. Suitable protective means 
must be provided to limit screen dissipation to 10 watts 
in the event of circuit failure. 


Plate Voltage—The plate-supply voltage for the 4-65A 
should not exceed 3,000 volts. Above 50 Mc. it is advis- 
able to use a lower plate voltage than the maximum, 
since the seal heating due to R-F charging currents in the 
screen leads increases with plate voltage and frequency. 
See instructions on seal cooling under “Mechanical” and 
“Shielding.” 


Plate Dissipation—Under normal operating conditions, 
the plate dissipation of the 4-65A should not be allowed 
to exceed 65 watts in unmodulated applications. 


In high-level-modulated amplifier applications, the 
maximum allowable carrier-condition plate dissipation 
is 45 watts. 


Plate dissipation in excess of maximum rating is per- 
missible for short periods of time, such as during tuning 
procedures. 


OPERATION 


Class-C FM or Telegraphy—The 4-65A may be operated 
as a class-C FM or telegraph amplifier without neutrali- 
zation up to 110 Mc. if reasonable precautions are taken 
to prevent coupling between input and output circuits 
external to the tube. In single ended circuits, plate, grid, 
filament and screen by-pass capacitors should be re- 
turned through the shortest possible leads to a common 
chassis point. In push-pull applications the filament and 
screen terminals of each tube should be by-passed to a 
common chassis point by the shortest possible leads, and 
short, heavy leads should be used to interconnect the 
screens and filaments of the two tubes. Care should be 
taken to prevent leakage of radio-frequency energy to 
leads entering the amplifier, in order to minimize grid- 
plate coupling between these leads external to the 
amplifier. 


Where shielding is adequate, the feedback at fre- 
quencies above 110 Mc. is due principally to screen-lead- 
inductance effects, and it becomes necessary to introduce 
in-phase voltage from the plate circuit into the grid cir- 
cuit. This can be done by adding capacitance between 
plate and grid external to the tube. Ordinarily, a small 
metal tab approximately 34” square and located adjacent 
to the envelope opposite the plate will suffice for neutral- 
ization. Means should be provided for adjusting the 


*For suitable peak V.T.V.M. circuits see, for instance, Vacuum Tube 
Ratings,” Eimae News, January 1945. This article is available in 
reprint form on request. 
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spacing between the neutralizing capacitor plate and the 
envelope. An alternate neutralization scheme for use 
above 110 Mc is illustrated in the diagram on page 4. 
In this circuit, feedback is eliminated by series-tuning 
the screen to ground with a small capacitor. The socket 
screen terminals should be strapped together as shown 
on the diagram, by the shortest possible lead, and the 
lead from the mid point of this screen strap to the capaci- 
tor, C, and from the capacitor to ground should be made 
as short as possible. 


Driving power and power output under maximum out- 
put and plate voltage conditions are shown below. The 
power output shown is the actual plate power delivered 
by the tube; the power delivered to the load will depend 
upon the efficiency of the plate tank and output coupling 
system. The driving power is likewise the driving power 
required by the tube (includes bias loss). The driver out- 
put power should exceed the driving power requirements 
by a sufficient margin to allow for coupling-circuit losses. 
The use of silver-plated linear tank-circuit elements is 
recommended for all frequencies above 75 Mc. 


Ged SS os GSS Gee Se eee ee 
EIMAC 4-65A TYPICAL PERFORMANCE] | | | 
CLASS-C TELEGRAPHY 
PLATE VOLTAGE — ISOOVOLTS 


POWER OUTPUT-WATTS 


ORIVING POWER- WATTS 


0 50 100 150 200 250 300 
FREQUENCY — MEGACYCLES 


Class-C AM Telephony—The R-F circuit considerations 
discussed above under Class-C FM or Telegraphy also 
apply to amplitude-modulated operation of the 4-65A. 
When the 4-65A is used as a class-C high-level-modulated 


Screen-tuning neutralization circuit for use above 100 Mc. 
C is a small split-stator capacitor. 
640,000 


Cl td) i= see a O PPRIos: 
My f2 (Mc.)} pp 
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amplifier, both the plate and screen should be modulated. 
Modulation voltage for the screen is easily obtained by 
supplying the screen voltage via a series dropping resistor 
from the unmodulated plate supply, or by the use of an 
audio-frequency reactor in the positive screen-supply 
lead, or from a separate winding on the modulation trans- 
former. When screen modulation is obtained by either 
the series-resistor or the audio-reactor methods, the 
audio-frequency variations in screen current which result 
from the variations in plate voltage as the plate is 
modulated automatically give the required screen modu- 
lation. Where a reactor is used, it should have a rated 
inductance of not less than 10 henries divided by the 
number of tubes in the modulated amplifier and a maxi- 
mum current rating of two to three times the operating 
D-C screen current. To prevent phase-shift between the 
screen and plate modulation voltages at high audio fre- 
quencies, the screen by-pass capacitor should be no 
larger than necessary for adequate R-F by-passing. 


For high-level modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a 
reactance at the highest modulation frequency equal to 
at least twice the grid-leak resistance. 


Class-AB, and Class-AB, Audio—Two 4-65As may be used 
in a push-pull circuit to give relatively high audio output 
power at low distortion. Maximum ratings and typical 
operating conditions for class-AB, and class-AB, audio 
operation are given in the tabulated data. 


Screen voltage should be obtained from a source hav- 
ing reasonably good regulation, to prevent ‘variations in 
screen voltage from zero-signal to maximum-signal condi- 
tions. The use of voltage regulator tubes in a standard 
circuit should provide adequate regulation. 


Grid bias voltage for class-AB, service may be obtained 
from batteries or from a small fixed-bias supply. When a 
bias supply is used, the D-C resistance of the bias source 
should not exceed 250 ohms. Under class-AB, conditions 
the effective grid-circuit resistance should not exceed 
250,000 ohms. 


The peak driving power figures given in the class-AB, 
tabulated data are included to make possible an accurate 
determination of the required driver output power. The 
driver amplifier must be capable of supplying the peak 
driving power without distortion. The driver stage should, 
therefore, be capable of providing an undistorted average 
output equal to half the peak driving power requirement. 
A small amount of additional driver output should be 
provided to allow for losses in the coupling transformer. 


In some cases the maximum-signal plate dissipation 
shown under “Typical Operation” is less than the maxi- 
mum rated plate dissipation of 4-65A. In these cases, 
with sine wave modulation, the plate dissipation reaches 
a maximum value, equal to the maximum rating, at a 


point somewhat below maximum-signal conditions. 


The power output figures given in the tabulated data 
refer to the total power output from the amplifier tubes. 
The useful power output will be from 5 to 15 per cent 
less than the figures shown, due to losses in the output 
transformer. 


Because of the intermittent nature of the voice, and 
the low average power, it is possible in cases where size 
and weight are important to operate a class-AB stage 
at higher peak power values than those indicated for 
sine wave. 


In order to obtain peak power above that shown for 
sine wave (peak is twice average for sine wave), the 
plate-to-plate load impedance must be made proportion- 
ately lower than the value shown for a particular plate 
voltage. Also, more peak driving power will be required. 
At no time should the average plate or grid dissipation 
exceed the maximum values shown. 


KEYING THE TETRODE AMPLIFIER 


Tetrode Keying Circuit 


The flow of plate current in an R-F tetrode amplifier 
depends not only on the control grid bias and excitation, 
but also on the voltage applied to the screen grid. 


One easy method of keying is to remove the excitation 
and screen grid voltage simultaneously, while leaving the 
plate voltage still applied to the amplifier stage. This 
method also has an advantage in that the final tube can 
be made to draw a safe amount of current key-up posi- 
tion, maintaining a steadier drain on the power supply 
while keying. This tends to minimize “blinking lights” 
on weak AC supply lines when using moderate power. 
By properly choosing the values of L, C, and R, in the 
circuit, perfectly clean-cut highest speed hand keying 
can easily be obtained that is entirely devoid of clicks. 


The keying circuit is shown in the diagram and V, is 
the driver tube, which may be any one of the small 
tetrodes such as an 807, 2E26, 6146, 6L6 or 6AG7, used 
either as a frequency multiplier or a straight-through 
amplifier. This tube should furnish about five watts of 


output power which allows ample driving power for 
one 4-65A, including circuit losses. Capacitance coupling 
is shown in the diagram, but this, of course, could just 
as well be link coupling. 


Steady driving power is fed to the grid of V, from 
the exciter. The keying circuit controls the plate and 
screen voltages on Vj, as well as the screen voltage on 
the 4-65A, all obtained from a common power supply B;. 
This supply should furnish sufficient voltage to the plate 
of V, to obtain the necessary driving power. Normally 
this voltage will be about the correct voltage for the 
screen of the 4-65A and resistor R, may be omitted. 


When the key is up there is no excitation to the 4-65A, 
and consequently no grid leak bias. At the same time, the 
screen voltage has also been removed so that very little 
current is drawn by the plate. With plate voltages up to 
2000 volts, the amount of current drawn is not sufficient 
to heat the plate beyond its rated plate dissipation and a 
fixed bias is not required. However, with plate voltages 
over 2000 volts, a small fixed bias supply is needed to 


keep the plate dissipation within the rated limit. An 
ordinary 221% volt C battery in the control grid circuit 


will furnish sufficient bias to completely cut the plate 
current off at 3000 volts, while some lower value of bias 
can be used to permit a safe amount of current to flow 
in key-up position, presenting a more constant load to 
the power supply. 


A tapped resistor R, serves to supply screen voltage to 
V, and by adjusting this tap, the excitation to the 4-65A 
may be easily controlled. This method of controlling the 
output of a tetrode is not recommended in the larger tet- 
rodes, however, as it is wasteful of power and the lowered 
power output obtained is due to a loss in efficiency. Ra 
also serves as a means of keeping the screen of the 4-65A 
at ground potential under key-up conditions, stabilizing 
the circuit. R; is the normal power supply bleeder. 


The keying relay must be insulated to withstand the 
driver plate voltage. Key clicks may be completely elim- 
inated by the proper selection of L,, R, and C, in series 
with and across the relay. In many applications values of 
500 ohms for R, and 0.25 wfd for C, have been found 
entirely satisfactory. Choke L, is best selected by trial 
and usually is on the order of 5 henries. A satisfactory 
choke for this purpose can be made by using any small 
power-supply choke, capable of handling the combined 
current of the final screen grid and the driver stage, 
and adjusting the air gap to give the proper inductance. 
This may be checked by listening for clean keying on the 
“make” side of the signal or by observation in a ’scope. 


R-F by-pass condensers C, and C; will have some 
effect on the required value of L, as well as C,. These 
by-pass condensers should be kept at as small a value of 
capacity as is needed. In most cases .002 ufd is sufficient. 
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SHIELDING 


The internal feedback of the tetrode has been substan- 
tially eliminated, and in order to fully utilize this advan- 
tage, it is essential that the design of the equipment 
completely eliminates any feedback external to the tube. 
This means complete shielding of the output circuit from 
the input circuit and earlier stages, proper reduction to 
low values of the inductance of the screen lead to the 
R-F ground, and elimination of R-F feedback in any 
common power supply leads. 


Complete shielding is easily achieved by mounting the 
socket of the tube flush with the deck of the chassis as 
shown in the sketch on page 7. 


The holes in the socket permit the flow of convection 
air currents from below the chassis up past the seals in 
the base of the tube. This flow of air is essential to cool 
the tube and in cases where the complete under part of 
the chassis is enclosed for electrical shielding, screened 
holes or louvers should be provided to permit air circu- 
lation. Note that shielding is completed by aligning the 
internal screen shield with the chassis deck and by pro- 
per R-F by-passing of the screen leads to R-F ground. 
The plate and output circuits should be kept above deck 
and the input circuit and circuits of earlier stages should 
be kept below deck or completely shielded. 


DIFFERENT SCREEN VOLTAGES 


The published characteristic curves of tetrodes are 
shown for the commonly used screen voltages. Occasion- 
ally it is desirable to operate the tetrode at some screen 
voltage other than that shown on the characteristic 
curves. It is a relatively simple matter to convert the 
published curves to corresponding curves at a different 
screen voltage by the method to be described. 


This conversion method is based on the fact that if 
all inter-electode voltages are either raised or lowered 
by the same relative amount, the shape of the voltage 
field pattern is not altered, nor will the current distribu- 
tion be altered; the current lines will simply take on new 
proportionate values in accordance with the three-halves 
power law. This method fails only where insufficient 
cathode emission or high secondary emission affect the 
current values. 


For instance, if the characteristic curves are shown at 
a screen voltage of 250 volts and it is desired to deter- 
mine conditions at 500 screen volts, all voltage scales 
should be multiplied by the same factor that is applied 
to the screen voltage (in this case—2). The 1000 volt 
plate voltage point now becomes 2000 volts, the 50 volt 
grid voltage point, 100 volts, etc. 


The current lines then all assume new values in ac- 
cordance with the 3/2 power law. Since the voltage was 
increased by a factor of 2, the current lines will all be 
increased in value by a factor of 23/2 or 2.8. Then all the 
current values should be multiplied by the factor 2.8. 
The 100 ma. line becomes a 280 ma. line, etc. 


Likewise, if the screen voltage given on the charac- 
teristic curve is higher than the conditions desired, the 
voltages should all be reduced by the same factor that 
is used to obtain the desired screen voltage. Correspond- 


Page Six 


ingly, the current values will all be reduced by an amount 
equal to the 3/2 power of this factor. 


For convenience the 3/2 power of commonly used 
factors is given below: 


| Voltage Factor ve} ck on 1.0m 1.25. 1.50 mel7 5 


Corresponding 
Current Factor .125 .35 .65 1.0 1.4 


2.0 2.250209 el oa 


1.84 2.3 


Voltage Factor 
Corresponding 
Current Factor 2.8 3.4 4.0 4.6° 5.2 


SINGLE SIDE BAND 
SUPPRESSED CARRIER OPERATION 


The 4-65A may be operated as a class B linear ampli- 
fier in SSSC operation and peak power outputs of over 
300 watts per tube may be readily obtained. This is 
made possible by the intermittent nature of the voice. 
If steady audio sine wave modulation is used, the single 
side band will be continuous and the stage will operate 
as a C-W class-B amplifier. With voice modulation the 
average power will run on the order of 1/5th of this con- 
tinuous power. 


The same precautions regarding shielding, coupling 
between input and output circuits, and proper R-F by- 
passing must be observed, as described under Class-C 
Telegraphy Operation. 


Due to the widely varying nature of the load imposed 
on the power supplies by SSSC operation, it is essen- 
tial that particular attention be given to obtaining good 
regulation in these supplies. The bias supply especially, 
should have excellent regulation, and the addition of a 
heavy bleeder to keep the supply well loaded will be 
found helpful. 


Under conditions of zero speech signal, the operating 
bias is adjusted so as to give a plate dissipation of 50 
watts at the desired plate and screen voltages. Due to 
the intermittent nature of voice, the average plate dis- 
sipation will rise only slightly under full speech modula- 
tion to approximately 65 watts. At the same time, how- 
ever, the peak speech power output of over 300 watts 
is obtained. 

SSSC TUNING PROCEDURE 


Tuning the SSSC transmitter is best accomplished 
with the aid of an audio frequency oscillator and a ca- 
thode-ray oscilloscope. The audio oscillator should be 
capable of delivering a sine wave output of a frequency 
of around 800 to 1000 cycles so that the frequency will 
be somewhere near the middle of the pass-band of the 
audio system. Since successful operation of the class-B 
stage depends on good linearity and the capability of 
delivering full power at highest audio levels, the final 
tuning should be made under conditions simulating peak 
modulation conditions. If a continuous sine wave from 
the audio oscillator is used for tuning purposes, the 
average power at full modulation would be about five 
times that of speech under similar conditions of single 
side band operation and the final amplifier would be 
subjected to a heavy overload. One method of lowering 
the duty cycle of the audio oscillator to closer approxi- 


mate speech conditions would be to modulate the oscilla- 
tor with a low frequency. 


An alternate method would be to use the continuous 
audio sine wave, making all adjustments at half voltages 
and half currents on the screen and plate, thus reducing 
the power to one quarter. The stand-by plate dissipation 
under these conditions should be set at about 10 watts. 
Following these adjustments, minor adjustments at full 
voltages and 50 watts of stand-by plate dissipation could 
then be made, but only allowing the full power to remain 
on for ten or fifteen second intervals. 


The first step is to loosely couple the oscilloscope to 
the output of the exciter unit. The final amplifier with 
its filament and bias voltages turned on should also be 
coupled to the exciter at this time. With the audio oscil- 
lator running, adjust the exciter unit so that it delivers 
double side band signals. Using a linear sweep on the 
oscilloscope, the double side band pattern will appear on 
the screen the same as that obtained from a 100% sine 
wave modulated AM signal. Next vary the audio gain 
control so that the exciter can be checked for linearity. 
When the peaks of the envelope start to flatten out the 
upper limit of the exciter output has been reached and 
the maximum gain setting should be noted. The coupling 
to the final stage should be varied during this process 
and a point of optimum coupling determined by watch- 
ing the oscilloscope pattern and the grid meter in the 
final stage. 


Next, adjust the exciter for single side band operation 
and if it is working properly, the pattern on the oscil- 
loscope will resemble an unmodulated AM carrier. The 
phasing controls should be adjusted so as to make the 
envelope as smooth on the top and bottom as possible. 
If the above conditions are satisfied, the exciter unit can 
be assumed to be operating satisfactorily. 


eke 


Next, loosely couple the oscilloscope link to the output 
of the final amplifier and again adjust the exciter unit 
to give double side band output. 

If the reduced duty cycle method is used, the following 
tuning procedure may be followed: 

1. Cut the audio output to zero. 

2. Apply 120 volts of bias to the 4-65A control grid. 


3. Apply the operating plate voltage followed by the 
operating screen voltage. 

4. Reduce bias voltage to obtain 50 watts of stand-by 
plate dissipation. 

5. Increase audio gain, checking the oscilloscope pat- 
tern for linearity as in the case of the exciter, and adjust 
for optimum antenna coupling. 

6. Re-adjust exciter unit for single side band operation. 

7. Disconnect test signal and connect microphone. 

8. Adjust the audio gain so that the voice peaks give 
the same deflection on the oscilloscope screen as was 
obtained from the test signal peaks. 


If the alternate method is used with a 100% duty cycle 
from the audio oscillator, then step 3 should be to apply 
half voltages and the stand-by plate dissipation should 
be set at 10 watts. 


After the audio oscillator is disconnected and step 8 
completed at half voltages, the full voltages can then be 
applied and the stand-by plate dissipation adjusted for 
50 watts. 

It is essential that the microphone cable be well 
shielded and grounded to avoid R-F feedback that might 
not occur when the lower impedance audio oscillator is 
used as an audio source. 


Typical operational data are given for SSSC in the 
first part of this data sheet. 


HR-6 HEAT DISSIPATING 
CONNECTOR 


CHASSIS DECK 
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OUTPUT 


WJ 


+3000 Vv. 
1S MA 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 345 watts input. 


OuTPUT 


QQOQQQ )Lr2 


O O O O 
+1500 Vv +500 v +2000V FROM 
i 180 MA 14MA 153 MA ORIVER 
MAK MAX MAX 26 WATTS 


Typical high-level-modulated R-F amplifier, 240 watts plate 


input. Modulator requires zero driving power. 
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COMPONENTS FOR TYPICAL CIRCUITS 


Lp1-Cp1— Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.200". 

Lp2-Cp2— Tank circuit appropriate for operating frequency; 
@ = 12. Capacitor plate spacing =.200". 

lp3-Cp3— Tank circuit appropriate for operating frequency; 
@Q=12. Capacitor plate spacing = .375". 

lgi-Cgi— Tuned circuit appropriate for operating frequency. 

lg2-Cg2— Tuned circuit appropriate for operating frequency. 

Ci1— .002 -ufd. 500V Mica 

C2— .002 -ufd. 5000V Mica 

C3— .001 -ufd. 2500V Mica 

C4—.| -ufd. 1000V paper 

C5—.! -ufd.600 V paper 

Co6— 16 -ufd. 450V Electrolytic 

C7— 10 -ufd. 100V Electrolytic 

R}—53,000 ohms 200 watt—60,000 ohm adjustable 

R2—250,000 ohms _ i! watt 

R3— 5,000 ohms 5 watt 

R4— 25,000 ohms 2 watts 

R5— 26,500 ohms 200 watts—30,000 ohm adjustable 

R6— 2,500 0hms 5 watts 


R7— 750 ohms_ 5 watts 

RFC)}— 2.5 mhy. 125 ma. R-F choke 

RFC2— | mbhy. 500 ma. R-F choke 

T1— 150 watt modulation transformer; ratio primary to second- 
ary impedance approx. 1:1.1 Pri. impedance 15,000 ohms, 


sec. impedance 16,700 ohms. 

T2—5 watt driver transformer impedance ratio primary to |/2 
secondary 1.5:1. 

T3— 300 watt modulation transformer; impedance ratio pri. to 
sec. approx. 2.4:1i Pri. impedance =20,000 ohms, sec. im- 
pedance = 8,333 ohms. 


OUTPUT 


O OO O O 
-65V. FROM > +250 Vv +2000 Vv 
SM 


ORIVER 


85 MA 526 MA 
52 WATTS MAX 


Typical high-level-modulated R-F amplifier circuit, with 
modulator and driver stages, 480 watts plate input. 


@ 


| 
it | 
z B ‘a MAX. 


23 DIA. MAX. 


OOO MIN. 


125 + .003 DIA. 


4 PINS. 


058 + 003 DIA. 102° +10 


ALL DIMENSIONS 
IN INCHES 


BOTTOM VIEW 
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4-125" 


(4D21) 
RADIAL-BEAM 


EITEL-MceGULLOUGH, IN¢. beh ae dat 


SAN BRUNO, CALIFORNIA MODULATOR 


OSCILLATOR 
AMPLIFIER 


The Eimac 4-125A is a radial-beam power tetrode intended for use as an 
amplifier, oscillator, or modulator. It has a maximum plate-dissipation rating of 
125 watts and a maximum plate-voltage rating of 3000 volts at frequencies 
up to 120 Mc. 


The low grid-plate capacitance of this tetrode together with its low driving- 
power requirement allows considerable simplification of the associated circuit 
and driver stage. 


Cooling is by radiation from the plate and by air circulation through the 
base and around the envelope. 


The 4-125A in class-C r-f service will deliver up to 375 watts plate power 
output with 2.5 watts driving power. Two 4-125A's in class-B modulator service 
will deliver up to 400 watts maximum-signal power output with 1.2 watts 
nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - . - - =i ane . . ° - - 5.0 volts 
Current : - . - - - - - . - - - - 6.5 amperes 
Grid-Screen Amplification Factor (Average) - : - : - ° - . - yh 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - - - - 0.05 ppfd 
Input - a = = - = = = = = = = = = 10.8 pptd 
Output - - - - - - - - - - - - - 3.1 ppfd 
Transconductance (1,=50 ma., E,=2500V., E..=400V.) - - - - - - 2450 umhos 
Highest Frequency for Maximum Ratings __ - - - - - - - - - 120 Mc 
MECHANICAL 
Base - - - - - - - - - - - - - -  5-pin metal shell 
Basing - - - - - - - - - - - - - See outline drawing 
Socket - - - E. F. Johnson Co. socket No. 122-275, National Co. No. HX-100, or equivalent 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - Radiation and forced air 
Recommended Heat-Dissipating Plate Connector - - - - : - - - Eimac HR-6 
b Maximum Over-all Dimensions: 
Length - - - - - - - - - : - - - 5.69 inches 
Diameter - - - - . - - - - - ~ - - 2.81 inches 
Net Weight - - - - - - - - - - - - - - 6.5 ounces 
Shipping Weight - - - - - - : - - : - - - 1.5 pounds 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions of 
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even 


though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control 
plate current it is necessary to make the resistor adjustable. 


(Effective 7-15-54) Copyright, 1954 by Eitel-McCullough, Inc. D indicates change from sheet dated 1-5-53 


RADIO-FREQUENCY POWER AMPLIFIER 


AND OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down conditions, | tube) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE}! - - - 3000 
D-C SCREEN VOLTAGE - - - 400 
D-C GRID VOLTAGE .- - - - —500 
D-C PLATE CURRENT - - - - 225 
PLATE DISSIPATION’ - - - . 125 
SCREEN DISSIPATION - - - - 20 
GRID DISSIPATION’ - - - - 5 
TYPICAL OPERATION 

(Frequencies below 120 Mc.) 

D-C Plate Voltage : - - 2000 2500 
D-C Screen Voltage - - - 350 350 
D-C Grid Voltage - - - —!00 —1I50 
D-C Plate Current - - - 200 200 
D-C Screen Current - - - 50 40 


D-C Grid Current - - - 12 12 


Screen Dissipation - - - 18 14 
Grid Dissipation - - - - 1.6 2 
Peak R-F Grid Input neon 230 320 
(approx.) — - ° 
Driving Power Leer he - - 2.00 93.8 
Plate Power Input - - - 400 500 
Plate Dissipation - . - 125090125 
Plate Power Output - - - 275 9375 


AUDIO-FREQUENCY POWER AMPLIFIER 


AND MODULATOR 
Class-AB, 
MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - - 3000 
D-C SCREEN VOLTAGE . . - 600 
MAX-SIGNAL D-C Aral REN 

PER TUBE - - 225 
PLATE DISSIPATION, PER TUBE - - 125 


SCREEN DISSIPATION, PER TUBE - 
TYPICAL OPERATION 


(Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - 1500 2000 
D-C Screen Voltage - - - 600 600 
D-C Grid Voltage’ - - - —90 —94 
Zero-Signal D-C Plate Current - 60 50 
Max-Signal D-C Plate Current - 222 240 
Zero-Signal D-C Screen Current - —l.0 —0O.5 
Max-Signal D-C Screen Current - 17 6.4 
Effective Load, Plate-to-Plate - 10,200 13,400 
Peak, A-F Grid Input Voltage 

(per tube) : - - 90 94 
Driving Power - - - - 0 0 
Max-Signal Plate Dissipation 

(per tube) - - - 87.5 125 
Max-Signal Plate Power Output - 158 230 
Total Harmonic Distortion - 5 2 


be 
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HIGH-LEVEL MODULATED RADIO-FREQUENCY 


AMPLIFIER 
Class-C Telephony 


(Carrier conditions pe otherwise specified, | tube) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE}? - - - 2500 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 400 MAX. VOLTS 
D-C GRID VOLTAGE - - . - —500 MAX. VOLTS 
D-C PLATE CURRENT - - - - 200 MAX. MA 
PLATE DISSIPATION © - - - - 85 MAX. WATTS 
SCREEN DISSIPATION - - - - 20 MAX. WATTS 
GRID DISSIPATION’ - - - - 5 MAX. WATTS 
TYPICAL OPERATION 

(Frequencies below 120 Mc.) 

D-C Plate Voltage - - - - 2000 2500 volts 
D-C Screen Voltage - - - - 350 350 volts 
D-C Grid Voltage - - : - —220 —210 volts 
D-C Plate Current - - - - - 150 152 ma 
D-C Screen Current - - - - 33 30 ma 
D-C Grid Current - - - - . 10 9 ma 
Screen Dissipation - - - - - 11.5 10.5 watts 
Grid Dissipation - - - . - 1.6 1.4 watts 
Peak A-F Screen Voltage, 100% 

Modulation - - 210 210 volts 
Peak R-F Grid Input Valens [approx] - 375 360 volts 
Driving Power (approx.)# - - - 3.8 3.3 watts 
Plate Power Input - - - - 300 380 watts 
Plate Dissipation - - - - - 75 80 watts 
Plate Power Output - - - - 225 300 watts 


AUDIO-FREQUENCY POWER AMPLIFIER 


AND MODULATOR 
Class-AB. 
MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 400 MAX. VOLTS 
MAX-SIGNAL D-C PLATE CORBERT, 

PER TUBE - - - 225 MAX. MA 


PLATE DISSIPATION, PER TUBE - - 
SCREEN DISSIPATION, PER TUBE - 


TYPICAL OPERATION 


(Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - 1500 2000 
D-C Screen Voltage - - 350 350 
D-C Grid Voltage - - - —4l —45 
Zero-Signal D-C Plate Current - 87 az 
Max-Signal D-C Plate Current - 400 300 
Zero-Signal D-C Screen Current - 0 0 
Max-Signal D-C Screen Current - 34 5 
Effective Load, Plate-to-Plate - 7200 13,600 
Peak A-F Grid Input Voltage 

(per tube) - - - 141 105 
Max-Signal Avg. middie, Power 

(approx.) - 2.5 1.4 
Max-Signal Peak Driving Bowe - 5.2 3.1 
Max-Signal Plate Dissipation 125 125 

(per tube) - - - 
Max-Signal Plate Power Output - 350 350 
Total Harmonic Distortion - - 2.5 I 


1Above 120 Mc. 
frequency. See page 4. 
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2The effective grid circuit resistance for each tube must not exceed 


250,000 ohms. 
3 Driving power increases above 70 Mc, See page 4. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ''TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 
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APPLICATION 


MECHANICAL 


Mounting—The 4-125A must be mounted vertically, 
base down or base up. The socket must be constructed 
so as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also provide 
clearance for the glass tip-off which extends from the 
center of the base. The tube should be mounted above 
the chassis deck to allow free circulation of air in the 
manner shown in the mounting diagram below. The 
above requirements are met by the E. F. Johnson Co. 
socket No. 122-275, the National Co. socket No. HX-100, 
or a similar socket. 

A flexible connecting strap should be provided be- 
tween the HR-6 Heat Dissipating Plate Connector on 
the plate terminal and the external circuit. The tube 
must be protected from severe vibration and shock. 


4-125A mounting providing base cooling, shielding and isolation 
of output and input compartments. 


Cooling—Adequate cooling must be provided for 
the seals and envelope of the 4-125A. In continu- 
ous-service applications, the temperature of the 
plate seal, as measured on the top of the plate 
cap, should not exceed 170° C. A relatively slow 
movement of air past the tube is sufficient to prevent 
seal temperatures in excess of maximum at frequencies 
below 30 Mc. At frequencies above 30 Mc., radio fre- 
quency losses in the leads and envelope contribute to seal 
and envelope heating, and special attention should be 
given to cooling. A small fan or centrifugal blower di- 
rected toward the upper portion of the envelope will 
usually provide sufficient circulation for cooling at fre- 
quencies above 30 Mc., however. 


© > 


In intermittent-service applications where the “on 
time does not exceed a total of five minutes in any ten- 
minute period, plate seal temperatures as high as 220° C. 
are permissible. When the ambient temperature does not 
exceed 30° C. it will not ordinarily be necessary to 
provide forced cooling to hold the temperature below 
this maximum at frequencies below 30 Mc., provided 
that a heat-dissipating plate connector is used, and the 


tube is so located that normal circulation of air past the 
envelope is not impeded. 


Provision must be made for circulation of air 
through the base of the tube. Where shielding or sock- 
et design makes it impossible to allow free circulation of 
air through the base, it will be necessary to apply forced- 
air cooling to the stem structure. An air flow of two 
cubic feet per minute through the base will be sufficient 
for stem cooling. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 5.0 volts. Unavoidable variations 
in filament voltage must be kept within the range from 
4.75 to 5.25 volts. 


Bias Voltage—D-c bias voltage for the 4-125A should 
not exceed 500 volts. If grid-leak bias is used, suitable 
protective means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of 
excitation. 


Screen Voltage—The d-c screen voltage for the 4-125A 
should not exceed 400 volts, except for class-AB: audio 
operation. 


Plate Voltage—The plate-supply voltage for the 4-125A 
should not exceed 3000 volts for frequencies below 120 
Mc. The maximum permissible plate voltage is less than 
3000 volts above 120 Mc., as shown by the graph on 
page 5. 
Grid Dissipation—Grid dissipation for the 4-125A 
should not be allowed to exceed five watts. Grid dissipa- 
tion may be calculated from the following expression: 
P.=Ccmple 
where P,=Grid dissipation, 
€omp = Peak positive grid voltage, and 
I,=D-c grid current. 
€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid*. 


Screen Dissipation—The power dissipated by the screen 
of the 4-125A must not exceed 20 watts. Screen dissipa- 
tion is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with 
filament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 20 
watts in the event of circuit failure. 


Plate Dissipation— Under normal operating conditions, 
the plate dissipation of the 4-125A should not be al- 
lowed to exceed 125 watts in unmodulated applications. 


In high-level-modulated amplifier applications, the 
maximum allowable carrier-condition plate dissipation is 
85 watts. The plate dissipation will rise to 125 watts 
under 100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during 
tuning procedures. 


4For suitable peak v.t.v.m. circuits see, for instance, | "Vacuum Tube 
Ratings'', Eimac News, January, 1945. This article is available in reprint 
form on request. 


Page Three 


OPERATION 


Class-C Telegraphy or FM Telephony—The 4-125A 
may be operated as a class-C telegraph or FM telephone 
amplifier without neutralization up to about 30 Mc. if 
reasonable precautions are taken to prevent coupling 
between input and output circuits external to the tube. 
A grounded metallic plate on which the socket may be 
mounted as shown in the mounting diagram on page three 
provides an effective isolating shield between grid and 
plate circuits. In single-ended circuits, plate, grid, fila- 
ment and screen by-pass capacitors should be returned 
through the shortest possible leads to a common chassis 
point. In push-pull applications the filament and screen 
terminals of each tube should be by-passed to a common 
chassis point by the shortest possible leads, and short, 
heavy leads should be used to interconnect the screens 
and filaments of the two tubes. Care should be taken to 
prevent leakage of radio-frequency energy to leads enter- 
ing the amplifier, to prevent grid-plate coupling between 
these leads external to the amplifier. 


Where shielding is adequate, the feed-back at fre- 
quencies above 100 Mc. is due principally to screen-lead- 
inductance effects, and it becomes necessary to introduce 
in-phase voltage from the plate circuit into the grid 
circuit. This can be done by adding capacitance between 
plate and grid external to the tube. Ordinarily, a small 
metal tab approximately 34-inch square connected to 
the grid terminal and located adjacent to the envelope 
opposite the plate will suffice for neutralization. Means 
should be provided for adjusting the spacing between the 
neutralizing capacitor plate and the envelope, but care 
must be taken to prevent the neutralizing plate from 
touching the envelope. An alternative neutralization 
scheme is illustrated in the diagram below. In this 
circuit feed-back is eliminated by series-tuning the 
screen to ground with a small capacitor. The socket 
screen terminals should be strapped together, as shown 
on the diagram, by the shortest posible lead, and the 
leads from the screen terminal to the capacitor, C, and 
from the capacitor to ground should be made as short 
as possible. All connections to the screen terminals 
should be made to the center of the strap between the 
terminals, in order to equalize the current in the two 
screen leads and prevent overheating one of them. The 
value for C given under the diagram presupposes the 
use of the shortest possible leads. 


At frequencies below 100 Me. ordinary neutralization 
systems may be used. With reasonably effective shield- 
ing, however, neutralization should not be required 


below about 30 Mc. 


The driving power and power output under typical 
operating conditions, with maximum output and plate 
voltage, are shown on page 5. The power output shown 
is the actual plate power delivered by the tube; the power 
delivered to the load will depend upon the efficiency of 
the plate tank and output coupling system. The driving 
power is likewise the driving power required by the tube 
(includes bias loss). The driver output power should 
exceed the driving power requirement by a sufficient 
margin to allow for coupling-circuit losses. These losses 
will not ordinarily amount to more than 30 or 40 per 
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cent of the driving power, except at frequencies above 150 
Mc. The use of silver-plated linear tank-circuit elements 
is recommended at frequencies above 100 Mc. 


Conventional capacitance - shortened quarter - wave 
linear grid tank circuits having a calculated Z, of 160 
ohms or less may be used with the 4-125A up to 175 Mc. 
Above 175 Me. linear grid tank circuits employing a 
“capacitor”-type shortening bar, as illustrated in the 
diagram below, may be used. The capacitor, C,, may con- 
sist of two silver-plated brass plates one inch square with 
a piece of .010 inch mica or polystyrene as insulation. 


Class-C AM Telephony—The r-f circuit considera- 
tions discussed above under Class-C Telegraphy or FM 
Telephony also apply to amplitude-modulated operation 
of the 4-125A. When the 4-125A is used as a class-C 
high-level-modulated amplifier, modulation should be 
applied to both plate and screen. Modulation voltage for 
the screen may be obtained from a separate winding on 
the modulation transformer, by supplying the screen 
voltage via a series dropping resistor from the unmodu- 
lated plate supply, or by the use of an audio-frequency 
reactor in the positive screen-supply lead. When screen 
modulation is obtained by either the series-resistor or the 
audio-reactor method, the audio-frequency variations in 
screen current which result from variations in plate 
voltage as the plate is modulated automatically give the 
required screen modulation. Where a reactor is used, it 
should have a rated inductance of not less than 10 
henries divided by the number of tubes in the modu- 
lated amplifier and a maximum current rating of two 
or three times the operating d-c screen current. To pre- 
vent phase shift between the screen and plate modula- 
tion voltages at high audio frequencies, the screen by- 
pass capacitor should be no larger than necessary for 
adequate r-f by-passing. Where screen voltage is obtained 
from a separate winding on the modulation transformer, 
the screen winding should be designed to deliver the 
peak screen modulation voltage given in the typical 
operating data on page 2. 


For high-level modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a re- 
actance at the highest modulation frequency equal to at 
least twice the grid-leak resistance. 


Class-AB, and Class-AB, Audio—Two 4-125A’s may 
be used in a push-pull circuit to give relatively high 
audio output power at low distortion. Maximum ratings 
and typical operating conditions for class-AB, and class- 
AB, audio operation are given in the tabulated data. 


When type 4-125A tubes are used as class-AB, or class- 
AB, audio amplifiers at 1500 plate volts, under the con- 
ditions given under “Typical Operation”, the screen 
voltage must be obtained from a source having reason- 
ably good regulation, to prevent variations in screen 
voltage from zero-signal to maximum-signal conditions. 
The use of voltage regulator tubes in a standard circuit 
will provide adequate regulation. The variation in screen 
current at plate voltages of 2000 and above is low enough 
so that any screen power supply having a normal order 


of regulation will serve. The driver plate supply makes 
a convenient source of screen voltage under these con- 
ditions. 


Grid bias voltage for class-AB, service may be ob- 
tained from batteries or from a small fixed-bias supply. 
When a bias supply is used, the d-c resistance of the 
bias source should not exceed 250 ohms. Under class- 
AB, conditions the effective grid-circuit resistance for 
each tube should not exceed 250,000 ohms. 

The peak driving power figures given in the class- 
AB, tabulated data are included to make possible an 
accurate determination of the required driver output 


Screen-tuning neutralization circuit for use above 100 Mc. 
C is a small split-stator capacitor. 


640,000 
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VERSUS FREQUENCY 


power. The driving amplifier must be capable of supply- 
ing the peak driving power without distortion. The driver 
stage should, therefore, be capable of providing an un- 
distorted average output equal to half the peak driving 
power requirement. A small amount of additional driver 
output should be provided to allow for losses in the 
coupling transformer. 

The power output figures given in the tabulated data 
refer to the total power output from the amplifier tubes. 
The useful power output will be from 5 to 15 per cent 
less than the figures shown, due to losses in the output 
transformer. 


Typical circuit arrangement useful for frequencies above 175 Mc. 


C.—See above. Li— 3%” dia. copper spaced 

C.—Neutralizing capacitor. 1” center-to-center, 

C;—.00! fd. 6” long. 

Eas MB td —Jf," dia. brass, silver plated, 
‘Ga ie Se spaced I!/2” center-to-center, 


14” long. 
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-150 V, 12 MA. 3.8 WATTS 2500 V.,, 200 MA. 
—150V. 9 MA. 2.5 WATTS 3000 V., 167 MA. 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 500 watts input. 
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Typical high-level-modulated r-f amplifier circuit, with modulator 


and driver stages, 380 watts plate input. 
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OUTPUT 


SHIELD 


D.C.GRID VOLTS | D.C.SCREEN VOLTS DRIVING POWER | FILAMENT VOLTS | 0.C. PLATE VOLTS 


350 V, 80 MA, 5.0 V. 2500 V,, 400 MA. 
—150 V., 18 MA. 350 V., 60 MA. 5.0 WATTS 3000 V., 335 MA. 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 1000 watts input. 


OUTPUT 


+350V. +2500 V. 
40 MA 620 MA. 
6.6 WATTS MAX MAX 


Typical high-level-modulated r-f amplifier circuit, with modulator 


and driver stages, 750 watts plate input. 


See opposite page for list of components. 
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COMPONENTS FOR TYPICAL CIRCUITS 


(Diagrams, Page 6) 


Lp1-Cp:1—Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.200”. 

Ly2-Cp2—Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.200”. 

Lps- Cps—Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.375”. 


Lps-Cys—Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.375”. 


Le: -Cg1— Tuned circuit appropriate for operating frequency. 
Leo-Cg2— Tuned circuit appropriate for operating freqency. 


C, — .002-ufd., 500-v. mica 
C, — .002-ufd., 5000-v. mica 

C; — .001-ufd., 2500-v. mica 
C,— |6-ufd., 450-v. electrolytic 
C; — 10-ufd., 25-v. electrolytic 
R, — 7000 ohms, 5 watts 


R. — 70,000 ohms, 100 watts 

R; — 3500 ohms, 5 watts 

Ry — 35,000 ohms, 200 watts 

R; — 560 ohms, | watt 

Rs — 25,000 ohms, 2 watts 

R; — 1500 ohms, 5 watts 

RFC, — 2.5-mhy., 125-ma. r-f choke 

RFC, — |-mhy., 500-ma. r-f choke 

T, — 10-watt driver transformer; ratio pri. to '/2 sec. approx. 2:1. 

Tz: — 200-watt modulation transformer; ratio pri. to sec, approx. 
1:1; pri. impedance = 16,200 ohms, sec. impedance = | 6,500 
ohms. 

T; — 5-watt driver transformer; ratio pri. to '/2 sec. approx. I.1:1. 

T, — 400-watt modulation transformer; ratio pri. to sec. approx. 
2.7:1; pri. impedance =22,200 ohms, sec. impedance = 8300 


ohms. 


+.005 


360 ‘Gi9 DIA 


I5- j DIA. NOM. AIR 
HOLES EQUALLY 
SPACED 


5 
~~ 12 DIA.NOM}= > DIA.NOM.AIR HOLE 


BOTTOM VIEW 


P indicates change from sheet dated 1|-5-53 
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4-2508f 


(5D22) 
RADIAL-BEAM 
EITEL-McCULLOU GH, INC. POWER TETRODE 
SAN BRUNO, CALIFORNIA MODULATOR 


OSCILLATOR 
AMPLIFIER 


The Eimac 4-250A is a compact, ruggedly constructed power tetrode having a maximum plate 
dissipation rating of 250 watts. It is intended for use as an amplifier, oscillator or modulator. The 
low grid-plate capacitance of this tetrode coupled with its low driving-power requirement allows 
considerable simplification of the associated circuit and driver stage. 

The 4-250A is cooled by radiation from the plate and by circulation of forced-air through the 
base and around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage’ - - : - - - 2 = - - - - - 5.0 volts 
Current - - : - - - - - - - - - 14.5 amperes 
Grid-Screen Amplification Factor (Average) - - - . - - - - - Sal 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - = 2 = = = - . - - - - - 0.12 pf 
Input : - - - - - - - - - . . - 12.7 ppt 
Output - - IDS a Ca, Ae ae - - = Ws 4.5 up f 
Transconductance (In=100 ma., En, =2500V., E.2=500V.) - - - - - 4000 pumhos 
Frequency for Maximum Ratings - - - - - : . . - - - 110 Mc. 
MECHANICAL 
Base - - © - - “ 2 : 2 : : = 5-pin metal shell 
Recommended eactst - - . - - - - E, F Johnson Co. socket No. 122-275, 
National Co. No. HX-100, or equivalent. 
Basing - : - Z = : - - - - - - - - See drawing 
Mounting Position - é - - - z - - - - Vertical, base down or up 
Cooling - - = = = 3 - 2 5 - : - Radiation and forced air 
Recommended Heat Dissipating Plate Connector - - - - - - - Eimac HR-6 
Maximum Temperature of Base and Plate Seals Base Seals i 4 i : 5 _ 5 i r hs i 200° C. 
Plate Seal - = - - - . - . - - . - 170° C. 
Maximum Over-all Dimensions - - : ; Length , an i i ; 3 A - 3 3 ri F ci 6.38 inches 
Diameter - - - - - - - - - - - - - 3.56 inches 
Net Weight - - 2 - - - - - - - - - : . - i= - : - - - 8.0 ounces 
Shipping Weight - - - : - - - - . . - . - - . - . - - 2.0 pounds 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions of 
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even 


though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control 
plate current it is necessary to make the resistor adjustable. 


RADIO-FREQUENCY POWER AMPLIFIER ee di Poa (Frequencies below 110 Ne sobg Meek Pee 
AND OSCILLATOR PA ea ee RE ict 
D-C S Volt - - - - - 500 500 500 It 
Class-C FM or Telegraphy (Key-down conditions, | tube) D-C Griduvereoah ao! the Fe Se lens tinge Motion s59n ere 
MAXIMUM RATINGS D-C Plate Current ey ois le Maret hg 300 345 312 ma 
D-C PLATE VOLTAGE' - - ~- 4000 MAX. VOLTS Mriive Seis Cea Ur ma 
D-C SCREEN VOLTAGE - - — - ~. 600 MAX. VOLTS Screen! Dissipation ne "eee ee 30 30 22.5 watts 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS Grid Dissipation ag eo yet =e 10,95 0.8 0.46 watts 
D-C PLATE CURRENT - : p é 350 MAX. MA Peak R-F Grid Input Voltage aperox) - 220 265: 303 volts 
Driving Power (approx.)?  - - - 1.70 2.6 2.46 watts 
PLATE DISSIPATION — - : 2 ; 250 MAX. WATTS Plate "Power Inputt oman | icant, nee 750 1035 1250 watts 
SCREEN DISSIPATION SE en 35 MAX. WATTS Plate. Dissfpationa =<. =) Aue\cuu cau See ale- a0] 75990 9957. 2 Seg waite 
GRID DISSIPATION” - - - - 10 MAX. WATTS Plate Power Output - - - - - 575 800 1000 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below !I10 Mc.) 
D-C Plate Voltage - - - - - . - 2500 3000 volts 
AMPLIFIER 
Class-C Telephony D-C Screen Voltage ie pos. ve - 400 400 volts 
(Carrier conditions unless otherwise specified, | tube) ae ml tba A OR de ee hk eRe hes oe 
MAXIMUM RATINGS D-C Screen Current - - aes é 2 30 30 ma 
A D-C Grid Current - - - - - - 9 9 ma 
D-C PLATE VOLTAGE : ‘ ; 3200 MAX. VOLTS Peak A-F Screen Voltage ee modulation - 350 350 volts 
DEG SCREEN VOLTAGE - = - 600 MAX. VOLTS Screen Dissipation Ps = Fs S a 12 12 watts 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS Grid Dissipation — - 2 Lt ks 1.8 2.7 watts 
D-C PLATE CURRENT - * a 2 275 MAX. MA Peak R-F Grid Input Voltage peak shes = - 255 365 volts 
PLATE DISSIPATION - - -  - 165 MAX. WATTS SS Ree eT Cle ian anie a allie |. aes 
‘ Plate Power Input - - - - - - - 500 675 watts 
SCREEN DISSIPATION - - - 35 MAX. WATTS Mah ecU led atten oat a Rae ak eo jay eee 
GRID DISSIPATION - = - - 10 MAX. WATTS Plate Power Output = = E Fat : 375 510 watts 
leHetuveNMS 5).Copyright.1952 by Eifel McCullough, Unc: 1Above 110 Mc. the maximum plate voltage rating depends upon frequency. 


See page four. 
2Driving power increases above 40 Mc. See page four. 


AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR—CLASS AB 
MAXIMUM RATINGS (PER TUBE) 


D-C PLATE VOLTAGE - - - “ < 3 
D-C SCREEN VOLTAGE - - 4 s 2 
MAX-SIGNAL D-C PLATE CURRENT - : - 
PLATE DISSIPATION” - - - - “ j 
SCREEN DISSIPATION - - = é = 
GRID DISSIPATION § - - - - 2 = 


TYPICAL OPERATION CLASS AB, 
(Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - 1500 2000 2500 3000 volts 
D-C Screen Voltage - . 600 600 600 600 volts 
D-C Grid Voltage 1.2 - ~ —95 —104 —I10 —I16 volts 


Max-Signal D-C Plate Current 400 405 430 417 ma 


Zero-Signal D-C Plate Current - 120 110 120 120 ma 
Zero-Signal D-C Screen Current- —0.4 —0.3 —0.3 9 —0.2 ma 


Max-Signal D-C Screen Current 23 22 13 10.5 ma 
Effective Load, Plate-to-Plate - 6250 9170 11,400 15,000 ohms 
Peak A-F Grid Input voltage 

(per tube) - - 64 88 90 93 volts 
Driving Power - - 0 0 0 0 watts 
Max-Signal Plate Dissipation 

(per tube) - - 145 175 225 250 watts 
Max-Signal Plate Power Output - 310 460 625 750 watts 
Total Harmonic Distortion - . 4 2.5 2 2.5 per cent 


1Adjust for stated zero-signal plate current. 
2The effective grid-circuit resistance must not exceed 250,000 ohms. 
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> : = : - = 4000 MAX. VOLTS 
= = - = 600 MAX. VOLTS 
- : = - - 350 MAX. MA 

: ; 3 = - - 250 MAX. WATTS 
5 = = = 3 8 35 MAX. WATTS 
? = - aie 10 MAX. WATTS 


TYPICAL OPERATION CLASS AB, 
(Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - . 1500 2000 2500 3000 volts 
D-C Screen Voltage - - 300 300 300 300 volts 
D-C Grid Voltage? - 

Zero-Signal D-C Plate Current 
Max-Signal D-C Plate Current 
Zero-Signal D-C Screen Current 
Max-Signal D-C Screen Current 
Effective Load, Plate-to-Plate 
Peak A-F Grid Input povegs 


ce i a ke 
r=! 
oO 
S 
o 
Ss 
o 
Ny 
al 
3 
a 


(per tube) - - 9 99 100 99 volts 
Max-Signal Avg. Driving Power 

(approx.) 2.1 2.3 2.2 1.9 watts 
Max-Signal Peak Driving Pavarn 4.7 5.5 4.8 4.6 watts 
Max-Signal Plate Dissipation 

(per tube) - - 150 185 205 190 watts 
Max-Signal Plate Power Output - 428 650 840 1040 watts 
Total Harmonic Distortion - - 3 4 4 4.5 per cent 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


APPLICATION 


Mechanical 


Mounting—The 4-250A must be mounted vertically, base down 
or base up. The socket must be constructed so as to allow an 
unimpeded flow of air through the holes in the base of the tube 
and must also provide clearance for the glass tip-off which 
extends from the center of the base. The tube should be mounted 
above the chassis deck to allow free circulation of air in the 
manner shown in the mounting diagram below. The above 
requirements are met by the E. F. Johnson Co. socket No. 
122-275, the National Co. socket No. HX-100, or a similar 
socket. 


A flexible connecting strap should be provided between the 
HR-6 Heat Dissipating Plate Connector on the plate terminal 
and the external circuit. The tube must be protected from 
severe vibration and shock. 


4-250A mounting providing base cooling, shielding and isolation 
of output and input compartments. 
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> Cooling—Adequate cooling must be provided for the seals 


and envelope of the 4-250A. At frequencies above 30Mc, 
cooling air in the amount of five cubic feet per minute through 
the base of the tube is required. This quantity is obtained when 
the pressure drop across the base of the tube is equal to 0.20 
inch of water column. At frequencies below 30Mc the volume 
may be reduced to two cubic feet per minute. At this reduced 
air flow, the pressure drop is equal to 0.10 inch of water 
column. Base-cooling air should be applied simultaneously 
with filament power. The temperature of the plate seal, as 
measured on the top of the plate cap, shou'd not exceed 170°C 
in continuous-service applications. 


A relatively slow movement of air past the tube is sufficient 
to prevent a plate seal temperature in excess of the maximum 
rating at frequencies below 30 Mc. At frequencies above 30 
Mc., radio-frequency losses in the leads and envelope contribute 
to seal and envelope heating and special attention should be 
given to bulb and plate seal cooling. A small fan or centrifugal 
blower directed toward the upper portion of the envelope will 
usually provide sufficient circulation for cooling at frequencies 
above 30 Mc. (The Eimac 4-400A Ajir-System Socket provides a 
convenient method of mounting and cooling the 4-250A at VHF, 
should the user desire to use it. Full information is available on 
the 4-400A Ajir-System Socket data sheet, or it will be sent 
from the factory on request.) 


In intermittent-service applications where the ''on" time does 
not exceed a total of five minutes in any ten-minute period, 
plate-seal temperatures as high as 220° C. are permissible. When 
the ambient temperature does not exceed 30° C. it will not 
ordinarily be necessary to provide forced cooling of the bulb 
and plate seal to hold the temperature below this maximum at 
frequencies below 30 Mc., provided that a heat-radiating plate 
connector is used, and the tube is so located that normal circu- 
lation of air past the envelope is not impeded. The five cubic 
feet per minute base-cooling requirement must be observed 
in intermittent service. 


Electrical 


Filament Voltage—For maximum tube life the filament voltage, 
as measured directly at the base pins, should be the rated value 
of 5.0 volts. Variations should be held within the range of 4.75 
to 5.25 volts. 


P Indicates change from sheet dated 8-24-53. 


Bias Voltage—D-c bias voltage for the 4-250A should not exceed 
500 volts. If grid-leak bias is used, suitable protective means 
must be provided to prevent excessive plate or screen dissipation 
in the event of loss of excitation. 


Grid Dissipation—Grid dissipation for the 4-250A should not be 
allowed to exceed ten watts. Grid dissipation may be calculated 
from the following expression: 
P= Oompte 
where P,=Grid dissipation 
@cmp= Peak positive grid voltage, and 
l-=D-C grid current. 


@cmp May be measured by means of a suitable peak voltmeter 
connected between filament and grid’. 


Screen Voltage—The d-c screen voltage for the 4-250A should 
not exceed 600 volts. 


Screen Dissipation—The power dissipated by the screen of the 
4-250A must not exceed 35 watts. Screen dissipation is likely to 
rise to excessive values when the plate voltage, bias voltage or 
plate load is removed with filament and screen voltages applied. 
Suitable protective means must be provided to limit screen 
dissipation to 35 watts in the event of circuit failure. 


Plate Voltage —The plate-supply voltage for the 4-250A should 
not exceed 4000 volts for frequencies below 110 Mc. Above 110 
Mc., the maximum permissible plate voltage is less than 4000 
volt, as shown by the graph on page four. 


Plate Dissipation—Under normal operating conditions, the plate 
dissipation of the 4-250A should not be allowed to exceed 250 
watts in unmodulated applications. 


In plate-modulated amplifier applications, the maximum allow- 
able carrier-condition plate dissipation is 165 watts. 


Plate dissipation in excess of the maximum rating is permissible 
for short periods of time, such as during tuning procedures. 


Operation 


Class-C FM or Telegraphy —The 4-250A may be operated as a 
class-C amplifier, FM or telegraphy, without neutralization up to 
30 Mc. if reasonable precautions are taken to prevent coupling 
between input and output circuits external to the tube. A 
grounded metallic plate on which the socket may be mounted 
and to which suitable connectors may be attached to ground the 
tube base shell, provides an effective isolating shield between 
grid and plate circuits. In single-ended circuits, plate, grid, fila- 
ment and screen by-pass capacitors should be returned through 
the shortest possible leads to a common chassis point. In push- 
pull applications the filament and screen terminals of each tube 
should be by-passed to a common chassis point by the shortest 
possible leads, and short, heavy leads should be used to inter- 
connect the screens and filaments of the two tubes. Care should 
be taken to prevent leakage of radio-frequency energy to leads 


Screen-tuning neutralization circuit for use above 45 Mc. 
C — Approximately |00upfd. per section, maximum. 
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entering the amplifier in order to minimize grid-plate coupling 
between these leads external to the amplifier. 


At frequencies from 30 Mc. to 45 Mc. ordinary neutralization 
systems may be used. 


Where shielding is adequate, the feed-back at frequencies 
above 45 Mc. is due principally to screen-lead-inductance 
effects, and it becomes necessary to introduce in-phase voltage 
from the plate circuit into the grid circuit. This can be done by 
adding capacitance between plate and grid external to the tube. 
Ordinarily, a small metal tab approximately 34-inch square con- 
nected to the grid terminal and located adjacent to the envelope 
opposite the plate will suffice for neutralization. Means should 
be provided for adjusting the spacing between the neutralizing 
capacitor plate and the envelope. An alternative neutralization 
scheme is illustrated in the diagram below. In this circuit, feed- 
back is eliminated by series-tuning the screen to ground with a 
small capacitor. The socket screen terminals should be strapped 
together, as shown on the diagram, by the shortest possible lead, 
and the leads from the screen terminal to the capacitor, C, and 
from the capacitor to ground should be made as short as poss- 


ible. 


Driving power and power output under maximum output and 
plate voltage conditions are shown on page 4. The power output 
shown is the actual plate power delivered by the tube; the 
power delivered to the load will depend upon the efficiency of 
the plate tank and output coupling system. The driving power is 
likewise the driving power required by the tube (includes bias 
loss). The driver output power should exceed the driving power 
requirement by a sufficient margin to allow for coupling-circuit 
losses. The use of silver-plated linear tank-circuit elements is 
recommended for all frequencies above 110 Mc. 


Class-C AM Telephony —The r-f circuit considerations discussed 
above under Class-C FM or Telegraphy also apply to amplitude- 
modulated operation of the 4-250A. When the 4-250A is used 
as a class-C plate-modulated amplifier, modulation should be 
applied to both plate and screen. Modulation voltage for the 
screen may be obtained from a separate winding on the modu- 
lation transformer, by supplying the screen voltage via a series 
dropping resistor from the unmodulated plate supply, or by the 
use of an audio-frequency reactor in the positive screen-supply 
lead. When screen modulation is obtained by either the series- 
resistor or the audio-reactor method, the audio-frequency varia- 
tions in screen current which result from the variations in plate 
voltage as the plate is modulated automatically give the required 
screen modulation. Where a reactor is used, it should have a 
rated inductance of not less than 10 henries divided by the 
number of tubes in the modulated amplifier and a maximum 
current rating of two or three times the operating d-c screen 
current. To prevent phase shift between the screen and plate 
modulation voltages at high audio frequencies, the screen by- 
pass capacitor should be no larger than necessary for adequate 
r-f by-passing. 


For plate-modulated service, the use of partial grid-leak bias 
is recommended. Any by-pass capacitors placed across the grid- 
leak resistance should have a reactance at the highest modula- 
tion frequency equal to at least twice the grid-leak resistance. 


Class-AB, and Class-AB, Audio —Two 4-250A's may be used in 
a push-pull circuit to give relatively high audio output power at 
low distortion. Maximum ratings and typical operating conditions 
for class-AB, and class-AB, audio operation are given in the 
tabulated data. 


Screen voltage should be obtained from a source having 
reasonably good regulation to prevent variations in screen volt- 
age from zero-signal to maximum-signal conditions. The use of 
voltage regulator tubes in a standard circuit should provide ade- 
quate regulation. 


Grid bias voltage for class-AB: service may be obtained from 
batteries or from a small fixed-bias supply. When a bias supply 
is used the d-c resistance of the bias source should not exceed 
250 ohms. Under class-AB, conditions the effective grid-circuit 
resistance should not exceed 250,000 ohms. 


3 For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 
Ratings,'' Eimac News, January, 1945. This article is available in reprint 
form on request. 
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The peak driving power figures given in the 
class-AB: tabulated data are included to make 
possible an accurate determination of the required 
driver output power. The driver amplifier must be 
capable of supplying the peak driving power with- 
out distortion. The driver stage should, therefore, 
be capable of providing an undistorted average 
output equal to half the peak driving power re- 
quirement. A small amount of additional driver 
output should be provided to allow for losses in the 


coupling transformer. 


In some cases the maximum-signal plate dissipa- 
tion shown under "Typical Operation" is less than 
the maximum rated plate dissipation of the 4-250A. 
In these cases, the plate dissipation reaches a 
maximum value, equal to the maximum rating, at a 


point somewhat below maximum-signal conditions. 


The power output figures given in the tabulated 
data refer to the total power output from the 
amplifier tubes. The useful power output will be 
from 5 to |5 per cent less than the figures shown, 


due to losses in the output transformer. 
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OuTPUT 


192 V. PEAK 


$V, 14.5 A. FROM +3000 Vv. 


DRIVER 335 MA. 
2.6WATTS 


Typical radio frequency power amplifier circuit, Class-C 


o 
OO O 
SV, 145A. -175 Vv. 


telegraphy, 1000 watts input. 
Typical high-level-modulated r-f amplifier circuit, with 


modulator stage, 675 watts input. 


COMPONENTS FOR TYPICAL CIRCUITS 


Lp: - Cp. — Tank circuit appropriate for operating frequency; 
OUTPUT Q=12. Capacitor plate spacing =.200”. 
Ly2 - Cp2 — Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.200”. 
Lys - Cps — Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.375”. 
Ly: -Cei — Tuned circuit appropriate for operating frequency. 
Leo -Cy2 — Tuned circuit appropriate for operating frequency. 
C, — .002-ufd. 500-v. mica 
C, — .002-ufd. 5000-v mica 
C; — .001-ufd., 2500-v. mica 
C,—.|-ufd., 1000-v. paper 
C; — .l-ufd. 600-v. paper 
C,; — .5-ufd. 600-v paper 
C, — .03-ufd., 600-v. paper 
C,—.l-ufd., 1000-v. paper 
Cy, — .25-ufd., 1000-v. paper 
R, — 86,700 ohms, adjustable 100,000 ohms, 100 watts 
R. — 250,000 ohms, !/ watt 
R,— 15,000 ohms, 5 watts 
Rs — 25,000 ohms, 2 watts 
Ry — 2,500 ohms, 5 watts 
R; — 35,000 ohms, 160 watts 
R; — 250,000 ohms, '/2 watt 
Ry — 200,000 ohms, 2 watts 
Rio — 500 ohms, '/2 watt 
Ri.— | megohm, |!/2 watt 
Riz — 100,000 ohms, | watt 
Rus — 200,000 ohms, \/> watt 
Ri, — 10,000 ohms, '/2 watt 


SONG Ris — 50 ohms, 10 watts 
Serer Ris — 100,000 ohms, 100 watts 
S RFC, — 2.5-mhy., 125-ma. r-f choke 
: RFC, — |-mhy., 500-ma. r-f choke 


T, — 350-watt modulation transformer; ratio pri. to sec. approx. 
1.5 : |; pri. impedance 20,300 ohms, sec. impedance 13,300 


5v.. -150 ‘ROM lp 
29A. Vv. DRIVER 5 " "| 
SWATTS MAX. 

ohms. 


: : “Ps eats : T, — 600-watt modulation transformer; ratio pri. to sec. approx. 
Typical high-level-modulated r-f amplifier circuit, with 1.8: 17 gis Impedance/t 1,400 ohms, sec, impedance 6250 
modulator and driver stages, 1000 watts input. ohms. 
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4-4008 


se é RADIAL-BEAM 
f : POWER TETRODE 
El T EM AUG H, INC. ai 
d MODULATOR 
OSCILLATOR 
AMPLIFIER 


SAN BRUNO, CALIFORNIA 


The Eimac 4-400A is a compact, ruggedly constructed power tetrode having a maximum plate dissipation 
tating of 400 watts. It is intended for use as an amplifier, oscillator or modulator. The low grid-plate capacitance 
of this tetrode coupled with its low driving-power requirement allows considérable simplification of the asso- 
ciated circuit and driver stage. 


The 4-400A is cooled by radiation from the plate and by circulation of forced-air through the base, around 
the envelope, and over the plate seal. Cooling can be greatly simplified by using an Eimac 4-400A /4000 Air- 
System Socket and its accompanying glass chimney. This socket is designed to maintain the correct balance 
of cooling air between the component parts of the tube.} 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - - - - - 5.0 volts 
Current - A = = Fs - = - - - - - 14.5 amperes 
Grid-Screen Amplification Factor (Average) - - - - - = - = - 5.1 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - S - = : - 0.12 pufd 
Input - 2 : : - - - oe - - - - 12.5 upftd 
Output - - - - - oad fm um ah ee fo - - 4.7 uptd 
Transconductance (l,=1!00ma., E,=2500V., E.2=500V.) Pb hy ee eke 4,000 umhos 
Frequency for Maximum Ratings = - - - - - - - - . - 110 Me. 
MECHANICAL 
Base : : “ - : = - - = - - - - - See drawing 
Basing - - : - - - - . - - - - : - See drawing 
Mounting Position - - - . - - - - - - Vertical, base down or up 
Cooling - - - - - ~ - - - - - - Radiation and forced air 
Recommended Heat Dissipating Plate Connector - - - - = - - = = m = ~ 3 Eimac HR-6 
Recommended Socket - - - - = = = = = = = = = Eimac 4-400A/4000 Air-System Socket 
Maximum Over-all Dimensions 
Length - = = = - : 2 - > - - - - - - - - - 6.38 inches 
Diameter - - - - - - - - - . - - - - - - - . 3.56 inches 
Net Weight - - - - - - . - - - - - - - - - - - - - - 9 ounces 
Shipping Weight - - - - - - - - - - - - - - - - - - - 2.5 pounds 


If an Air-System Socket is used, mounted on a '/4 inch deck, the over-all dimensions of the system including chimney and 
HR-6 Heat Dissipating Plate Connector are: 
Length - - - - - - - - - - - - - - - - - - - 8.0 inches 


Diameter . ‘ 2 . . : . > = - - - - - - - - - 5.5 inches 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions 
of grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between 


tubes even though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid re- 
sistor, to control plate current it is necessary to make the resistor adjustable. 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 


MAXIMUM RATINGS (Key-down conditions, per tube to 110 Mc.) 


D-C PLATE VOLTAGE = - “ - - > 2 - E s = : - 4000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - - - - : ~ - - - 2 600 MAX. VOLTS 
D-C PLATE CURRENT - - - . : 4 - = > - - - = 350 MAX. MA 
PLATE DISSIPATION - - - - - = - - = - - - = 400 MAX. WATTS 
SCREEN DISSIPATION - - - = : - - = - - = : - 35 MAX. WATTS. 
GRID DISSIPATION - - - . - = - - - ~ - - - 10 MAX. WATTS 
TYPICAL OPERATION (Frequencies below 75 Mc., one tube) TYPICAL OPERATION (110 Mc., two tubes) 
D-C Plate Voltage - - - - - 2500 3000 4000 volts 
Ae pena yy allege - - - - - 500 500 volts D-C Plate Voltage - - - ay ie - - 3500 4000 volts 
- ri oltage = - - - -_ —220 —220 volts 
D-C Plate ipurtent es. a ae 350 350 350 ma D-C Screen Voltage - - - - - = = 500 500 volts 
D- creen Current - - - - - 46 46 40 ma . 4 5 : — = 
Pe eciaeurrapbyt so oe reine bse 8 = 19—Ss18s ma Shh Nliael bay Mieaart pve 170 —I!70 volts 
Screen Dissipation - - - 23 23 20 watts D-C Plate Current - - - - - - - 500 540 ma 
Grid Dissipation - - - - - - 1.8 1.9 1.8 watts 
Peak R-F Grid Input Voltag - - 300 320 320 volts D-C Screen Current - - - - - - - 34 31 ma 
Driving Power* - - - - - - 5.4 6.1 5.8 watts & ; = a 2 : B Z - 
Plate Power Input - = + 875. 1050 1400 watts eater tet we 20.) ae 
Plaie pleator - - - - - 235 250 300 watts Driving Power (approx.) - - . . - 20 20 watts 
late Power Output - - - 640 800 1100 watts 
4 _ = 5 tt 
*Driving Power increases as frequency is increesed. At 75 Mc. the Plate Power Output {approx.) fons 1a OUTS 
driving power required is approximately 12 watts. Useful Power Output - - - - - - 1160 1440 watts 
+Guarantee applies only when the 4-400A is used as specified with (Effective 1-15-55) Copyright !955 by Eitel-McCullough, Inc. 


adequate air in the 4-400A /4000 Air-System Socket or equivalent. b Indicates change from sheet dated 1-30-53. 


PLATE MODULATED RADIO FREQUENCY 


TYPICAL OPERATION 


AMPLIFIER 

Class-C Telephony (Carrier conditions unless otherwise specified. One tube) 
MAXIMUM RATINGS (Frequencies below 75 Mc. Continuous 
Service) 

D-C PLATE VOLTAGE - = 3200 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 600 MAX. VOLTS 
D-C GRID VOLTAGE - - - —500 MAX. VOLTS 
D-C PLATE CURRENT - - - 275 MAX. MA 
PLATE DISSIPATION - = - - 270 MAX. WATTS 
SCREEN DISSIPATION - - - 35 MAX. WATTS 
GRID DISSIPATION’ - - - - 10 MAX. WATTS 


Intermittent 


MAXIMUM RATINGS (Frequencies below 30 Mc., 


Service) 


D-C Plate Voltage - - - - 4000 MAX. VOLTS 
D-C Screen Voltage’ - - . - 600 MAX. VOLTS 
D-C Grid Voltage - - - - —500 MAX. VOLTS 
D-C Plate Current - - - - 275 MAX. MA 
Plate Dissipation - . - : 270 MAX. WATTS 
Screen Dissipation - - - - 35 MAX. WATTS 
Grid Dissipation . - - - 10 MAX. WATTS 
AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR—CLASS AB 
MAXIMUM RATINGS (PER TUBE) 
D-C PLATE VOLTAGE : - m . 
D-C SCREEN VOLTAGE - - - 
MAX-SIGNAL D-C PLATE CURRENT - - 
PLATE DISSIPATION - - - - - 
SCREEN DISSIPATION : a a ‘ . 
GRID DISSIPATION - - - - - - 
TYPICAL OPERATION CLASS AB, 
(Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - . - - 2500 3000 3500 4000 volts 
D-C Screen Voltage - - 750 750 750 750 volts 
D-C Grid Voltage. (approx. \* - —130 —137 —145 —I50 volts 
Zero-Signal D-C Plate Current - 190 160 140 120 ma 
Max-Signal D-C Plate Current - 635 635 610 585 ma 
Zero-Signal D-C Screen Current - 0 0 0 0 ma 
Max-Signal D-C Screen Current - 28 26 32 40 ma 
Effective Load, Plate-to-Plate - 6800 8900 11,500 14,500 ohms 
Peak A-F Grid Input Toueee 
(per tube) - - - 130 137 145 150 volts 
Drivina Power - - 0 0 0 0 watts 
Max-Signal Plate Dissipation 
(per tube) - 370 400 400 400 watts 
Max-Signal Plate Powsr Output - 850 1110 1330 1540 watts 


*Adjust to give stated zero-signal 
series with the control grid of each “hbe should not exceed 250,000 ohms. 


plate current. The D-C resistance in 


“4- 400A 


wo oe 


(Frequencies below 75 Mc. Continuous 


Service) 
D-C Plate Voltage - - - - - 2000 2500 3000 volts 
D-C Screen Voltage’ - - - - - 500 500 500 volts 
D-C Grid Voltage - - - - - —220 —220 —220 volts 
D-C Plate Current - - - - - 275 275 275 ma 
D-C Screen Current - - . - - 30 28 26 ma 
D-C Grid Current - - - - - 12 12 12> ma 
Screen Dissipation - - - - - 15 14 13. watts 
Grid Dissipation - z - - - 1 1.1 l.1 watts 
Peak A-F Screen Voltage 
(100% modulation) - - - - 350 350 350 volts 
Peak R-F Grid Input voltage - - - 290 290 290 volts 
Driving Power - - - - 3.5 3.5 3.5 watts 
Plate Power Input - - - - - 550 688 825 watts 
Plate Dissipation - - - - - - 170 178 195 watts 
Plate Power Output - - - - - 380 510 630 watts 
TYPICAL OPERATION (Frequencies below 30 Mc., Intermittent 
Service) 
D-C Plate Voltage - - - 2000 2500 3000 3650 volts 
D-C Screen Voltage - - 500 500 500 500 volts 
D-C Grid Voltage - - - —220 —220 —220 —225 volts 
D-C Plate Current - - - 275 275 275 275 ma 
D-C Screen Current - - - 30 28 26 23 ma 
D-C Grid Current - - - 12 12 12 13, ma 
Screen Dissipation - - - 15 14 13 12 watts 
Grid Dissipation - - - - 1.1 1.1 “ah 1.2 watts 
Peak A-F Screen Voltage 
(100% modulation) . 350 350 350 350 volts 
Peak R-F Grid Input Voltage - 290 290 290 315 volts 
Driving Power - - 3.5 3.5 3.5 4.0 watts 
Plate Power Input - - - 550 688 825 1000 watts 
Plate Dissipation - - - 170 178 195 235 watts 
Plate Power Output - - - 380 510 630 765 watts 
- - - - - - - 4000 MAX. VOLTS 
Co hs"lens, ign Lemme 800: MARE VOLTS 
- - - - - - - 350 MAX. MA. 
- - - . - - - 400 MAX. WATTS 
eg fice 2) Wega Manner ae TS 35 MAX. WATTS 
- - . - - - . 10 MAX. WATTS 
TYPICAL OPERATION CLASS AB, 
(Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - - 250 3000 3500 4000 volts 
D-C Screen Voltage - - 500 500 500 500 volts 
D-C Grid Voltage (approx. )* - —75 —80 —85 —90 volts 
Zero-Signal D-C Plate Current - 190 160 140 120 ma 


Max-Signal D-C Plate Current 


700 700 700 638 ma 


Zero-Signal D-C Screen Current - 0 0 0 0 ma 
Max-Signal D-C Screen Current - 50 40 38 32. ma 
Effective Load, Plate-to-Plate 7200 9100 10,800 14,000 ohms 
Peak A-F Grid La yarrege 

(per tube) - 133 140 145 140 volts 
Max-Signal Peak Driving Power 8.6 9.0 10.2 7.0 watts 
Max-Signal Nominal Driving Power 4.3 4.5 5.1 3.5 watts 
Max-Signal Plate Dissipation 

(per tube) - - 320 363 400 400 watts 
Max-Signal Plate Power ‘Output - 1110 1375 1650 1750 watts 


*Adjust for stated zero-signal plate current. 


Pulse Service —for information on Pulse Service Ratings, 


"Application Bulletin No, 3, Pulse Service Notes", 


will be furnished free on request. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


MECHANICAL 

Mounting—The 4-400A must be mounted vertically, 
base up or base down. The socket must be constructed 
so as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also provide 
clearance for the glass tip-off which extends from the 
center of the base. The metal tube-base shell should 
be grounded by means of suitable spring fingers. The 
above requirements are met by the Eimac 4-400A/4000 
Air-System Socket. A flexible connecting strap should 
be provided between the Eimac HR-6 cooler on the 
plate terminal and the external plate circuit. The tube 
must be protected from severe vibration and shock. 


Va Indicates change from sheet dated 1-30-53. 


Cooling—Adequate forced-air cooling must be provided 
to maintain the base seals at a temperature below 
200°C., and the plate seal at a temperature below 
220" Ga 

When the Eimac 4-400A/4000 Air-System Socket is 
used, a minimum air flow of 14 cubic feet per minute 
at a static pressure of 0.25 inches of water, as measured 
in the socket at sea level, is required to provide ade- 
quate cooling under all conditions of operation. Seal 
temperature limitations may require that cooling air 
be supplied to the tube even when the filament alone 
is on during standby periods. 

In the event an Air-System Socket is not used, pro- 


: - 


vision must be made to supply equivalent cooling of 
the base, the envelope, and the plate lead. 

>» Tube temperatures may be measured with the aid of 
“Tempilaq”, a temperature-sensitive lacquer manufac- 
tured by the Tempil Corporation, 11 West 25th Street, 
New York 10, N. Y. 


ELECTRICAL 
Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, 
should be the rated voltage of 5.0 volts. Variations in 
filament voltage must be kept within the range from 
4.75 to 5.25 volts. 
Bias Voltage—The d-c bias voltage for the 4-400A 
should not exceed 500 volts. If grid leak bias is used, 
suitable means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of excita- 
tion, and the grid-leak resistor should be made adjust- 
able to facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. In 
operation above 50 Mc., it is advisable to keep the bias 
voltage as low as is practicable. 
Screen Voltage—The d-c screen voltage for the 4-400A 
should not exceed 600 volts in r-f applications. In 
audio applications a maximum d-c screen voltage of 
800 volts may be used. The screen voltages shown 
under “Typical Operation” are representative voltages 
for the type of operation involved. 
Plate Voltage—The plate-supply voltage for the 4-400A 
should not exceed 4000 volts in CW and audio applica- 
tions. In plate-modulated telephony service the d-c 
plate-supply voltage should not exceed 3200 volts, ex- 


cept below 30 Mc., intermittent service, where 4000 volts 
may be used. 
Grid Dissipation—Grid dissipation for the 4-400A should 
not be allowed to exceed 10 watts. Grid dissipation may 
be calculated from the following expression, 
P.=€emple 

where P, =Grid Dissipation 

@cmp =Peak positive grid to cathode voltage, and 

I. =D-c grid current 

@emp may be measured by means of a suitable peak 
voltmeter connected between filament and grid. (For 
suitable peak v.t.v.m. circuits see Eimac Application 
Bulletin Number 6, “Vacuum Tube Ratings.” This 
bulletin is available on request.) 

Screen Dissipation—The power dissipated by the screen 
of the 4-400A must not exceed 35 watts. Screen dissipa- 
tion is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with 
filament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 
35 watts in event of circuit failure. 

Plate Dissipation—Under normal operating conditions, 
the plate dissipation of the 4-400A should not be al- 
lowed to exceed 400 watts. 

In plate modulated amplifier applications, the maxi- 
mum allowable carrier-condition plate dissipation is 270 
watts. The plate dissipation will rise to 400 watts under 
100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during 
tuning procedures. 


GENERAL INFORMATION PERTAINING TO THE OPERATION OF THE 4-400A MAY BE FOUND IN APPLICATION BULLETIN NO. 8, "THE 
CARE AND FEEDING OF POWER TETRODES."" THIS BULLETIN IS AVAILABLE UPON REQUEST. 


2 
32 DIA. MAX, 
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» Indicates change from sheet dated 1-30-53. 
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4-400A /4000 


@ EITELSMe@ULLOU GH, INc. AIR-SYSTEM 


SOCKET 


SAN BRUNO, CALIFORNIA 


To simplify cooling of the Eimac 4-400A tetrode and assure adequate air flow to the various seals, the 
Eimac Ajir-System Socket 4-400A /4000 was developed. This system is so designed that the correct amount of 
cooling air is distributed to the various seals in the right proportion. 


The Air-System Socket is comprised of a socket to support the 4-400A tetrode and to make the necessary 
base connections, clips for grounding the base shell, and a glass manifold to direct air flow to the plate 
terminal. The air enters the bottom of the socket through a I'/4-inch duct, cools the base terminals, flows through 
the base of the tube, is guided by a pyrex chimney past the glass envelope, and is directed against the plate 
terminal heat dissipating connector. A minimum quantity of air is thereby used effectively to cool the tube 
adequately under the severest requirements of the tube's rating. 


A flow of 14 CFM of air is required at an inlet static pressure of '/4,'' of water. The blower must be capable 
of supplying these requirements and also whatever added pressure drop is introduced by the connecting ducts 
and air filters. These air requirements are readily satisfied by a small centrifugal blower driven by a motor 
requiring less than 50 watts of power. 


These air figures are based on sea-level operation with an ambient temperature of 25°C. and for amplifier 
operation at 110 Mc. where the r-f charging current into the plate-screen capacitance is most severe. Cooling 
the 4-400A with this socket as recommended will keep all base seals below the maximum allowable temperature 
limit of 200°C. and the plate seal below the allowable limit of 225°C. Determination of the proper flow of air 
can be made by measuring the pressure existing in the socket housing. A '/4 inch hole, tapped with 28 threads 
per inch is provided to make connection to a water manometer. The static pressure at this point is \/4 inch of 
water when 14 CFM is flowing. The manometer tube probe should be flush with the inside surface of the socket 


manifold. 


The 4-400A /4000 Air—System Socket can also be used without modification for the Eimac 4-250A and 
4-125A tetrodes. 


Looking up on a cutaway socket mounted on 

GB transparent (for demonstration purposes) 
deck. Arrows indicate the flow of cooling 
air. The socket mounts, flush with the bot- 
tom of the deck, by means of screws (A) 
that also position clips (B) on the top of the 
deck. These clips act to ground the tube base 
shell and also secure the air-system chimney. 
Air enters the assembly through duct (C), 
(not supplied with the socket assembly) 
which is secured by set-screw (D). Screw 
(E) is removed for making pressure measure- 
ments, 


(Effective 1-15-55) Copyright 1955 by Eitel-McCullough, Inc. 
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useful output power of over 5000 watts. 


Operating under class AB: modulator conditions with less than 10 watts of peak 
driving power, two of these tubes will deliver 3900 watts of output power. 

In class AB:, a pair of 4-1000A tetrodes will deliver 3800 watts of output power. 

Cooling of the tube is accomplished by radiation from the plate and by circula- 
tion of forced-air through the base and around the envelope. Cooling can be simpli- 
fied through the use of the Eimac SK-500 Air-System Socket. 


GENERAL CHARACTERISTICS 


> ELECTRICAL 


Filament: Thoriated tungsten 
Voltage - - 
Current = 


Amplification Factor (Grid to Screen) . - 


Direct Interelectrode Capacitances: ¢ 


Grid-Plate - - 
Input - - - 
Output - - 


Transconductance (l»p—300 ma) - 


Highest Frequency for Maximum Ratings - - 


MECHANICAL 


Base - - - - - 
Basing - - - 
Recommended Socket - : 
Operating Position - - 
Cooling - - 


Recommended Heat-Dissipating 


Plate - - 


Maximum Over-all Dimensions: 


Length - - - 

Diameter - - 

Net Weight (tube only) - 

Shipping Weight - - 
tIn Shielded Fixture 


Connector: 


EITEL-McCULLOUGH, INC. 
S : 


CAS Ra leOus 


The Eimac 4-1000A is a radial-beam tetrode with a maximum plate dissipation 
rating of 1000 watts. Intended for use as an amplifier, oscillator, or modulator, the 
4-1000A is capable of efficient operation well into the VHF range. 

In FM broadcast service on 110 Megacycles, two 4-1000A tetrodes will deliver a 


4-1000A 


RADIAL-BEAM 
POWER TETRODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


CAiAe tie ha OmiRe Nauk 


Min. Nom. Max 


- 3 7s volts 
20.0 22.7 amperes 
6.1 Te! 
: - 0e35 uuf 
23.8 32.4 uuf 
6.8 9.4 uuf 
10,000 umhos 
- - - 110 mc 


t : = . 2 é - 5-pin metal shell 

= “ 2 = - - - See drawing 
i “ 2 “ - - Eimac SK 500 Air-System Socket 
E 2 3 : z : : Vertical, base down or up 
4 : : : E = - Radiation and forced air 


2 = = 2 e : = : = - Eimac HR-8 


3 ~ a 2 z < = - 5 - 9.63 inches 
a 7 : : 2 « = - - - 5.25 inches 
i : ki é r c 2 = = - 1.5 pounds 
2 . : é : 2 : - : 12 pounds 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions 


of grid bias and screen voltage. 


It will be found that if this procedure is followed there will be little variation in output power between tubes 


even though there may be some varia 
it is necessary to make the resistor adjustable to control 


RADIO FREQUENCY POWER AMPLIFIER 


Class-C Telegraphy or FM Telephony 


MAXIMUM RATINGS (Key-down conditions, 


D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION - 
SCREEN DISSIPATION 


GRID DISSIPATION 


TYPICAL OPERATION (Frequencies below 110 Mc 


Plate Voltage 
Screen Voltage - 
Grid Voltage . 
Plate Current - 
Screen Current - 
D-C Grid Current - 
Screen Dissipation - 
Grid Dissipation - - 
Peak R-F Grid Input Voltage 
(approx.) - - - - 
Driving Power (approx.)* 
Plate Input Power - - 
Plate Dissipation - - 
Plate Output Power - . 


P2909 
lelelelele) 


3000 


1430 


4000 5000 
500 500 
—150 —200 
700 700 
137 147 
39 45 
69 73 

6 7 
290 355 
12 16 
2800 3500 
700 690 
2100 2810 


per tube 


6000 


*Apparent driving power requirements increase above 30 Mc. At 110 
Mc. the driver should be capable of supplying 200 watts per tube to 
take care of feed-through, circuit losses, and radiation. 


(Effective 3-20-59) Copyright 1959 by Eitel-McCuilough, Inc. 


tion in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, 
plate current. 


AND OSCILLATOR 


to 110 Mc.) 


ee ee ars ee 5000 MAXEY OLS 
Wig een A. A 1000IMAXAVOLTS 
es!) - Rua seuss SOS MAXAVOLTS 
rate tet cial a wads el OOM AEM A 

Te ee Pee ADO AY OWA LES 
le i il Rg at ates ba 75 MAX. WATTS 
Ce Pa ne Me 8. 25 MAX. WATTS 


TYPICAL OPERATION (110 Mc., two tubes, push-pull) 


D-C Plate Voltage 4000 5000 6000 volts 
D-C Screen Voltage 450 500 500 volts 


Driving Power (approx.) : 350 400 400 watts 
Plate Input Power - - - - 4600 6250 7500 watts 
Plate Dissipation (per tube) - - - 650 850 900 watts 


Useful Output Power - - . 3000 4200 5200 watts 


D-C Grid Voltage - - - - —150 —160 —180 volts 3 
D-C Plate Current - - - - - 1.15 1.25 1.25 amps 

D-C Screen Current - - - - - 280 240 250 ma 

D-C Grid Current - - - - - 80 80 100 ma 

Screen Dissipation (per tube) - - 63 60 63 watts 


These 110 Mc. typical performance figures were obtained by direct 
measurement in operating equipment. The output power is useful power 
measured in a load circuit. The driving power is that taken by the 
tube and a practical resonant circuit. In many cases with further refine- 
ment and improved techniques, better performance might be obtained. 


» Indicates change from sheet dated 3-1-56 


— 4-1000A 


PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 

Class-C Telephony (Carrier Conditions) 
MAXIMUM RATINGS (Per tube to 110 Mc.) 


D-C PLATE VOLTAGE - - - 5000 MAX. VOLTSt 
D-C SCREEN VOLTAGE - - - 1000 MAX. VOLTS 
D-C GRID VOLTAGE - - - —500 MAX. VOLTS 
D-C PLATE CURRENT - - . 600 MAX. MA 

PLATE DISSIPATION - - - 670 MAX. WATTS 
SCREEN DISSIPATION’ - . - 75 MAX. WATTS 


GRID DISSIPATION - - - 25 MAX. WATTS 
$5500 Max. volts below 30 Mc. 


TYPICAL OPERATION (Frequencies below 110 Mc., one tube) 
D-C Plate Voltage - - 3000 4000 5000 5500* volts 
D-C Screen Voltage - - 

D-C Grid Voltage - - - 
D-C Plate Current - - - 
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D-C Screen Current 

D-C Grid Current 

Screen Dissipation - 

Grid Dissipation - 

Peak A.F. Screen Voltage 
(100% modulation) - 

Peak R-F Grid Input Voltage 


Driving Power** 

Plate Input Power - - 1800 2400 3000 3300 watts 
Plate Dissipation - - . - 410 490 560 670 watts 
Plate Output Power - - - - 1390 1910 2440 2630 watts 


*5500 volt operation may be used below 30 Mc only. 

**Apparent driving power requirements increase above 30 Mc. Aft 110 
Mc. the driver should be capable of supplying 200 watts per tube 
to take care of feed-through, circuit losses, and radiation. 


AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR 


Class AB 
MAXIMUM RATINGS (Per Tube) 
D-C PLATE VOLTAGE 2 e . 
D-C SCREEN VOLTAGE - 5 8 
MAX-SIGNAL D-C PLATE CURRENT : 4. 
PLATE DISSIPATION - 2 ~ : z 2 
SCREEN DISSIPATION : 3 2 i 


TYPICAL OPERATION 


Class AB, (Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - - - 4000 5000 6000 volts 
D-C Screen Voltage - - - - 1000 1000 1000 volts 
D-C Grid Voltage (approx.)* - —1I5 —I125 —I135 volts 
Zero-Signal D-C Plate Current = 300 240 200 ma 

Max-Signal D-C Plate Current - = 1.05 1.00 0.95 amps 
Zero-Signal D-C Screen Current - - 0 0 0 ma 

Max-Signal D-C Screen Current =. 60 60 64 ma 

Effective Load, Plate-to-Plate - = elke 7000 10,000 14,000 ohms 
Peak A-F Grid Input Voltage (per tube) 115 125 135 volts 
Driving Power - - - - - 0 0 0 watts 
Max-Signal Plate Dissipation (per tube) 930 950 930 watts 
Max-Signal Plate Output Power - 2340 3100 3840 watts 


*Adjust to give stated zero-signal plate current. The D-C resistance in 
wilh with the control grid of each tube should not exceed 250,000 
ohms. 


6000 MAX. VOLTS 
1000 MAX. VOLTS 
700 MAX. MA 
1000 MAX. WATTS 
75 MAX. WATTS 


TYPICAL OPERATION 


Class AB, (Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - - - 4000 5000 6000 volts 
D-C Screen Voltage - - - - - 500 500 500 volts 
D-C Grid Voltage (approx.)* - - - —60 —70 —75 volts 
Zero-Signal D-C Plate Current - - 300 200 150 ma 
Max-Signal D-C Plate Current - - 1.20 1.10 95 amps 
Zero-Signal D-C Screen Current - - 0 0 0 ma 
Max-Signal D-C Screen Current - . 95 90 65 ma 
Effective Load, Plate-to-Plate - . 7000 11,000 15,000 ohms 
Peak A-F Grid Input Voltage (per tube) - 140 145 130 volts 
Max-Signal Peak Driving Power - - 11.0 11.0 9.4 watts 
Max-Signal Nominal Driving Power 

(approx.) - - - - - - 5.5 5.5 4.7 watts 
Max-Signal Plate Dissipation (per tube) - 900 850 900 watts 
Max-Signal Plate Output Power - - 3000 3800 3900 watts 


*Adjust to give stated zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION," POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATON AND RECOMMENDATIONS 


APPLICATION 


MECHANICAL 


Mounting—The 4-1000A must be operated vertically. 
The base may be down or up. The recommended socket 
for this tube is the SK-500 Air-System Socket. 


Cooling—Adequate forced-air cooling must be pro- 
vided to maintain the base seal temperatures below 
150°C and the plate seal temperature below 200°C. 
Cooling is simplified by the use of the Eimac SK-500 
Air System Socket, and its SK-506 Air Chimney, which 
control the flow of air around the tube. 

When the Eimac SK-500 Air-System Socket is used, 
the following flow rates apply to sea level operation, 
with an ambient temperature of 25°C for the operat- 
ing conditions described: 

At 110 megacycles, with maximum rated plate dis- 
sipation, an air-flow rate of 45 cfm is required. The 
corresponding pressure drop across the socket is 1.2 
inches of water column. 

At frequencies below 30 megacycles, an air-flow 
rate of 30 cfm provides adequate cooling. The corre- 
sponding pressure drop across the socket is 0.5 inch 
of water column. 

In the event that an Air-System Socket and Air 
Chimney are not used, air must be circulated through 
the base of the tube and over the envelope surface and 


the plate seal in sufficient quantities to maintain the 
temperatures below the maximum ratings. Seal-tem- 
perature ratings may require that cooling air be sup- 
plied to the tube if the filament is maintained at op- 
erating temperature during standby periods. 

In any questionable situation, the only criterion for 
correct cooling practice is temperature. A convenient 
medium for measuring tube temperatures is a tem- 
perature-sensitive paint. 


ELECTRICAL 


Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be the rated voltage of 7.5 volts. Variations in 


filament voltage must be kept within the range of 
7.13 to 7.87 volts. 


Bias Voltage—The d-c bias voltage for the 4-1000A 
should not exceed 500 volts. With grid-leak bias, suit- 
able means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of ex- 
citation. The grid-resistor should be made adjustable 
to facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. In the 
case of operation above 50 megacycles, it is advisable 
to keep the bias voltage as low as possible. 


Screen Voltage—The d-c screen voltage for the 
4-1000A should not exceed 1000 volts. The screen 
voltages shown under “Typical Operation” are repre- 
sentative voltages for the type of operation involved. 


Plate Voltage—The plate-supply voltage for the 
4-1000A should not exceed 6000 volts in CW and audio 
applications. In plate-modulated telephony service 
above 30 megacycles, the d-c plate-supply voltage 
should not exceed 5000 volts; however, below 30 
megacycles, 5500-volts may be used. 


Grid Dissipation—Grid dissipation for the 4-1000A 
should not be allowed to exceed 25 watts. Grid dissi- 
pation may be calculated from the following expression: 


iPe—Comple 
where: P,=Grid dissipation, 
€cmp= Peak positive grid to cathode voltage 
I.=D-C grid current. 


€cmp may be measured by means of a suitable peak 
voltmeter connected between filament and grid. 


Screen Dissipation—The power dissipated by the 
screen of the 4-1000A must not exceed 75 watts. Screen 
dissipation is likely to rise to excessive values when the 
plate voltage, bias voltage, or plate load are removed 
with filament and screen voltages applied. Suitable 
protective means must be provided to limit screen dis- 
sipation to 75 watts in event of circuit failure. 


Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation of the 4-1000A should not 
be allowed to exceed 1000 watts. 

In plate-modulated amplifier applications, the maxi- 
mum allowable carrier-condition plate dissipation is 
670 watts. The plate dissipation will rise to 1000 watts 
under 100 per-cent sinusoidal modulation. 

Plate dissipation in excess of the maximum rating 
is permissible for short periods of time, such as during 
tuning procedures. 


1 
I5 DIA.PC. 


376 +003 DIA. 5 PINS 
BOTTOM VIEW 


det 4-1000A — 


Neutralization—lIf reasonable precautions are taken to 
prevent coupling between input and output circuits, 
the 4-1000A may be operated up to the 10-megacycle 
region without neutralization. In the region between 
10 megacycles and 30 megacycles, the conventional 
type of cross-neutralizing may be used with push-pull 
circuits. In single-ended circuits ordinary neutraliza- 
tion systems may be used which provide 180° out of 
phase voltage to the grid. 

At frequencies above 30 megacycles the feedback 
is principally due to screen-lead-inductance effects. 
Feedback is eliminated by using series capacitance in 
the screen leads between the screen and ground. A 
variable capacitor of from 25 to 50 uufds will provide 
sufficient capacitance to neutralize each tube in the 
region of 100 megacycles. When using this method, the 
two screen terminals on the socket should be strapped 
together by the shortest possible lead. The lead from 
the mid-point of this screen strap to the variable ca- 
pacitor and from the variable capacitor to ground 
should have as little inductance as possible. 

In general, plate, grid, filament, and screen-bypass 
or screen-neutralizing capacitors should be returned 
to r-f ground through the shortest possible leads. 

In order to take full advantage of the high power 
gain obtainable with the 4-1000A, care should be taken 
to prevent feedback from the output to input circuits. 
A conventional method of obtaining the necessary 
shielding between the grid and plate circuits is to use 
a suitable metal chassis with the grid circuit mounted 
below the deck and the plate circuit mounted above 
the deck. Power-supply leads entering the amplifier 
should be bypassed to ground and properly shielded 
to avoid feedback coupling in these leads. The output 
circuit and antenna feeders should be arranged so as to 
preclude any possibility of feedback into other circuits. 
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4-1000A 


POWER TETRODE 
e 


EILTEGuMe. GUE VO U GH, INC. MODULATOR 


SAN BRUNO, CALIFORNIA OSCILLATOR 


AMPLIFIER 


The Eimac 4-1000A is a beam power tetrode with a maximum plate dissipation rating of 1000 watts. 
Intended for use as an amplifier, oscillator, or modulator, the 4-1000A is capable of efficient operation well 
into the vhf range. 

In FM broadcast service on 110 Mc., two 4-I1000A tetrodes will deliver a useful power output over 5000 watts. 

Operating under class AB, modulator conditions with less than 10 watts of peak driving power, two of 
these tubes will deliver 3900 watts of output power. 

With zero watts driving power in class AB,, a pair of 4-1000A tetrodes will deliver 3800 watts of 
power output. 


Cooling of the tube is accomplished by radiation from the plate and by circulation of forced-air through 
the base and around the envelope. Cooling can be simplified through the use of the Eimac 4-l000A Air-System 


Socket. 
GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated tungsten 


Voltage - - - - - 2 2 : = = s = - 7.5 volts 
Current é : = ‘ = : : : - - - - - 21 amperes 
Grid-Screen Amplification Factor (Average) - - - = - = - = - 7 


Direct Interelectrode Capacitances (Average) 


Grid-Plate (without shielding, base grounded) - - - - - - 0.24 pf 
Input - - - - - - - - - - : = = < 27.2 upf 
Output - - - - = : : - - : - - - 7.6 ppf 
Transconductance (i, =300 ma., E,=2500 v., E.., =500 v.) - - : : : - 10,000 umhos 
Highest Frequency for Maximum Ratings - - 3 - - = - - - - 110 Mc 
MECHANICAL 
Base - 2 f 2 2 : : é " = 2 = - 5-pin metal shell (see dwg.) 
Basing : £ = 4 - E : 2 - - - - = - See drawing 
Recommended Socket - - - - - - - Eimac 4-1000A Air-System Socket 
Mounting position - - - ~ : : - - - - Vertical, base down or up 
Cooling - ; : - 5 - 5 = - - - - - Radiation and forced air 
Recommended Heat Dissipating Connector: 
Plate - - - - - - = : - - : - - - - - - - - . Eimac HR-8 
Maximum Over-all Dimensions: 
Length - - - . - - - - - - - - - - - - - - - - 9.63 inches 
Diameter - - - - - - - - - - - - - - - - - - - 5.25 inches 
Net Weight (tube only) — - - - - - - - : - . - - - - . . - - 1.5 pounds 


Shipping Weight . = = - - . - : - - . - - - - - - 12 pounds 
If an Air-System Socket is used, mounted on a !/4"' deck, the over-all dimensions of the system including chimney and HR-8 


cooler are 
Length - - - - - - - - - - - - - - - - - - - 11.75 inches 


Diameter - - - - - - - - : - : . - . . - - - ~ 7.5 inches 


Note: Typical operation data are based on conditions of adjusting to a specified plate current, maintaining fixed conditions of grid bias, screen 
voltage and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even 


though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control 
plate current it is necessary to make the resistor adjustable. 


AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR 


Class AB 
MAXIMUM RATINGS (PER TUBE) 
OG PLAGE VOLRAGRMMMRIE I Ce oe. my a ARR EOS 6000 MAK VOLTS 
D-C SCREEN VOLTAGE = > : ; 5 2 - - - - - - - 1000 MAX. VOLTS 
MAX-SIGNAL D-C PLATE CURRENT - - - - - - = = = = = 700 MAX. MA 
PLATEIDISSIEAVON git Wynne | 1000 MAX, WATTS 
SCREEN DISSIPATION’ - - - - - - - - - - - - . - 75 MAX. WATTS 
TYPICAL OPERATION TYPICAL OPERATION 
Class AB, (Sinusoidal wave, two tubes unless otherwise specified) Class AB, (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - . - - 4000 5000 6000 volts D-C Plate Voltage’ - - : - 4000 5000 6000 volts 
D-C Screen Voltage - - - - 1000 1000 1000 volts D-C Screen Voltage - - - - 500 500 500 volts 
D-C Grid Voltage (approx.)* - - —115 —125 —135 volts D-C Grid Voltage (approx.)* - - —60 —70 —75 volts 
Zero-Signal D-C Plate Current - - 300 240 200 ma Zero-Signal D-C Plate Current - - 300 200 150 ma 
Max-Signal D-C Plate Current - - 1.05 1.00 95 amp Max-Signal D-C Plate Current - - 1.20 1.10 95 amp 
Zero-Signal D-C Screen Current - - 0 0 0 ma Zero-Signal D-C Screen Current - - 0 0 0 ma 
Max-Signal D-C Screen Current - - 60 60 64 ma Max-Signal D-C Screen Current - - 95 90 65 ma 
Effective Load, Plate-to-Plate - - 7000 10,000 14,000 ohms Effective Load, Plate-to-Plate - - 7000 11,000 15,000 ohms 
Peak A-F Grid Input Voltage (per tube) 115 125 135 volts Peak A-F Grid Input Voltage (per tube) 140 145 130 volts 
Driving Power - - - : - = 0 0 0 watts Max-Signal Peak Driving Power - - 11.0 11.0 9.4 watts 
Max-Signal Plate Dissipation (per tube) 930 950 930 watts Max-Signal Nominal Driving Power 
Max-Signal Plate Power Output - - 2340 3100 3840 watts (approx.) - : - 5.5 5.5 47 watts 


Max-Signal Plate Dissipation (per tube) 900 850 900 watts 


*Adj j tat -$i | plat t. The D- ist i 
Adjust to give stated zero-signal plate curren e C resistance in MauSianal Mate Pauer@ithul ! 4 3000 3800 3900 sata 


series with the control grid of each tube should not exceed 250,000 


ohms. *Adjust to give stated zero-signal plate current. 


(Effective 6-2-52) Copyright 1952 by Eitel-McCullough, Inc. p> Indicates changes from sheet dated 1!1-1!5-50. 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 


MAXIMUM RATINGS (Key-down conditions, per tube to 110 Mc.) 


D-C PLATE VOLTAGE - - - : - i! 
D-C SCREEN VOLTAGE - - - : i : 
D-C GRID VOLTAGE - - - : : i 
D-C PLATE CURRENT - . - : : a 
PLATE DISSIPATION - - - < E E 
SCREEN DISSIPATION - - - : 2 : 
GRID DISSIPATION - - - - : : 


TYPICAL OPERATION (Frequencies below 110 Mc., one tube) 


D-C Plate Voltage - - 3000 4000 5000 6000 volts 
D-C Screen Voltage - 500 500 500 500 volts 
D-C Grid Voltage - 
D-C Plate Current - 
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D-C Screen Current - - 

D-C Grid Current - - 38 39 45 42 ma 
Screen Dissipation - 73 69 73 70 watts 
Grid Dissipation 5 6 7 6 watts 


Peak R-F Grid seus Voltage 


(approx.) - - 290 290 355 350 volts 
Driving Power (approx. i - - I | 16 15 watts 
Plate Power Input - - . 2100 2800 3500 4200 watts 
Plate Dissipation - - + - 670 700 690 800 watts 
Plate Power Output - - - 1430 2100 2810 3400 watts 


*Apparent driving power requirements increase above 30 Mc. At 110 
Mc. the driver should be capable of supplying 200 watts per tube to 
take care of feed-through, circuit losses, and radiation. 


PLATE MODULATED RADIO FREQUENCY AMPLIFIER 
Class-C Telephony—Carrier Conditions 


MAXIMUM RATINGS (Per tube to 110 Mc.) 


D-C PLATE VOLTAGE - - - - - - 5000 MAX. VOLTS* 
D-C SCREEN VOLTAGE - - - - - - 1000 MAX. VOLTS 
D-C GRID VOLTAGE . - . - - - —500 MAX. VOLTS 
D-C PLATE CURRENT - - - - - - 600 MAX. MA 

PLATE DISSIPATION - . . . - - 670 MAX. WATTS 
SCREEN DISSIPATION” - - - - - - 75 MAX. WATTS 
GRID DISSIPATION - - . - - - 25 MAX. WATTS 


*5500 Max. volts below 30 Mc. 
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- - = = = - 6000 MAX. VOLTS 
: : s E : - - 1000 MAX. VOLTS 
= 2 3 = - - —500 MAX. VOLTS 
5 is : : = - - 700 MAX. MA 

4 e - : - - - 1000 MAX. WATTS 
i : 2 . = - - 75 MAX. WATTS 
2 Z z - - - 25 MAX. WATTS 


TYPICAL OPERATION (110 Mc., two tubes, push-pull) 


D-C Plate Voltage - - - 4000 5000 6000 volts 
D-C Screen Voltage - - 450 500 500 volts 
D-C Grid Voltage - - - —150 —I60 —1I80 volts 
D-C Plate Current - - = 1.15 1.25 1.25 amps 
D-C Screen Current - - - 280 240 250 ma 
D-C Grid Current - - - 80 80 100 ma 
Screen Dissipation (per t¢ - 63 60 63 watts 
- 350 400 400 watts 
- 4600 6250 7500 watts 
- 650 850 900 watts 
3000 4200 5200 watts 


Driving Power (approx.) 
Plate Power Input - 

Plate Dissipation (per tube) 
Useful Power Output - - 
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These 110 Mc. typical performance figures were obtained by direct 
measurement in operating equipment. The output power is useful power 
measured in a load circuit. The driving power is that taken by the 
tube and a practical resonant circuit. In many cases with further refine- 
ment and improved techinques, better performance might be obtained. 


TYPICAL OPERATION (Frequencies below 110 Mc., one tube) 
D-C Plate Voltage - - - - 3000 4000 5000 5500* volts 
D-C Screen Voltage 
D-C Grid Voltage 
D-C Plate Current - 
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D-C Screen Current 

D-C Grid Current - 36 33 33 28 ma 
Screen Dissipation - 72 66 65 52 watts 
Grid Dissipation - 5 4 4 3 watts 


Peak A. F. Screen Voltage 
(100% modulation) 

Peak R-F Grid input Voltage 

Driving Power** 

Plate Power Input - . 

Plate Dissipation - - - 

Plate Power Output - - 1390 1910 2440 2630 watts 
*5500 volt operation may be used one below 30 Mc. 

**Apparent driving power requirements increase above 30 Mc. At 110 
Mc. the driver should be capable of supplying 200 watts per tube 
to take care of feed-through, circuit losses, and radiation. 
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Pulse Service —for information on Pulse Service Ratings, ''Application Bulletin No. 3, Pulse Service Notes'', will be furnished free on request. 


APPLICATION 


MECHANICAL 


Mounting—The 4-1000A must be mounted vertically 
base up or base down. The socket must be constructed 
so as to allow an unimpeded flow of air through the 
holes in the base of the tube. The socket must also pro- 
vide clearance for the glass tip-off which extends from 
the center of the base. The metal tube base shell should 
be grounded by means of suitable spring fingers. A flex- 
ible connecting strap should be provided between the HR 
cooler on the plate terminal and the external plate cir- 
cuit. The socket must not apply excessive lateral pressure 
against the base pins. The tube must be protected from 
severe vibration and shock. 


Cooling—Adequate forced-air cooling must be provided 
to maintain the base seal temperatures below 150°C and 
the plate seal below 200°C. The problem of cooling is 
greatly simplified by using the Eimac 4-1000A Air-Sys- 
tem Socket and its accompanying chimney. This system 
is designed to maintain the correct balance of cooling 
air for the various parts of the tube. The minimum 
quantity of air required by this system for maximum 
power output at 110 Mc. is 45 cfm at an inlet static 
pressure of approximately 1.2 inches of water. 


In the event that an Air-System Socket is not used, 
provision must be made to circulate air through the base, 
around the envelope and over the plate seal. This is in 
addition to the normal cooling required by the base. Seal 


P Indicates changes from sheet dated |1-15-50. 
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temperature limitations may require that cooling air be 
supplied to the tube even when filament alone is on dur- 
ing ‘standby periods. 

Tube temperatures may be measured with the aid of 
“Tempilaq”’, a temperature-sensitive lacquer manufac- 
tured by the Tempil Corporation, 132 West 22nd Street, 
New York 11, N. Y. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated voltage of 7.5 volts. Unavoidable variations 
in filament voltage must be kept within the range from 
7.13 to 7.87 volts. 

Bias Voltage—The D-C bias voltage for the 4-1000A 
should not exceed 500 volts. If grid-leak bias is used, 
suitable protective means must be provided to prevent 
excessive plate or screen dissipation in the event of loss 
of excitation, and the grid-leak resistor should be made 
adjustable to facilitate maintaining the bias voltage and 
plate current at the desired values from tube to tube. 
In the case of operation above 50 Mc., it is advisable to 
keep the bias voltage as low as possible. (See “Opera- 
tion’’.) 

Screen Voltage—The D-C screen voltage for the 4-1000A 
should not exceed 1000 volts. The screen voltages shown 
under “Typical Operation’’ are representative voltages 
for the type of operation involved. 


Plate Voltage—The plate-supply voltage for the 4-1000A 
should not exceed 6000 volts in CW and audio appli- 
cations. In plate-modulated telephony service above 30 
Mc., the D-C plate-supply voltage should not exceed 5000 
er: however, below 30 Mc., 5500-volt operation may 
e used. 


Grid Dissipation—Grid dissipation for the 4-1000A should 
not be allowed to exceed 25 watts. Grid dissipation may 
be calculated from the following expression: 
P,=€ecmple 
where: P,= Grid dissipation, 
€cmp = Peak postive grid to cathode voltage, and 
I.=D-c grid current. 
€cmp May be measured by means of a suitable peak 
volt-meter connected between filament and grid. (For 
suitable peak v.t.v.m. circuits, see for instance, ‘““Vacuum 
Tube Ratings’, Eimac News, January 1945. This article 
is available in reprint form on request.) 
Screen Dissipation—The power dissipated by the screen 
of the 4-1000A must not exceed 75 watts. Screen dissi- 
pation is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with fila- 
ment and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 
75 watts in event of circuit failure. 


Plate Dissipation—Under normal operating conditions, 
the plate dissipation of the 4-1000A should not be al- 
lowed to exceed 1000 watts. 


In plate modulated amplifier applications, the maxi- 
mum allowable carrier-condition plate dissipation is 670 
watts. The plate dissipation will rise to 1000 watts under 
100% sinusoidal modulation. 


Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during 
tuning procedures. 


OPERATION 


CLASS-C R-F AMPLIFIER 


Neutralization—If reasonable precautions are taken to 
prevent coupling between input and output circuits, the 
4-1000A may be operated up to the 10 Mc. region with- 
out neutralization. In the region between 10 Mc. and 30 
Mc., the conventional type of cross-neutralizing may be 
used with push-pull circuits. In single-ended circuits 
ordinary neutralization systems may be used which pro- 
vide 180° out of phase voltage to the grid. A simple and 
effective method of neutralizing single-ended tetrode cir- 
cuits is described by Warren B. Bruene in ‘‘How to Neu- 
tralize Your Single-Ended Tetrode Final’’, in the August, 
1950, issue of CQ magazine. 


At frequencies above 30 Mc. the feedback is principally 
due to screen-lead-inductance effects. Feedback is elim- 
inated by using series capacitance in the screen leads 
between the screen and ground. A variable capacitor of 
from 25 to 50 uufds will provide sufficient capacitance to 
neutralize each tube in the region of 100 Mc. When using 
this method, the two screen terminals on the socket 
should be strapped together by the shortest possible lead. 
The lead from the mid-point of this screen strap to the 
variable capacitor and from the variable capacitor to 
ground should be made with as low inductance as possible. 


In general, plate, grid, filament and screen bypass or 
screen neutralizing capacitors should be returned to r-f 
ground through the shortest possible leads. 


In order to take full advantage of the high power gain 
obtainable with the 4-1000A, care should be taken to 
prevent feedback from the output to input circuits. A 
conventional method of obtaining the necessary shielding 
beween the grid and plate circuits is to use a suitable 
metal chassis with the grid circuit mounted below the 
deck and the plate circuit mounted above the deck. 
Power supply leads entering the amplifier should be by- 
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passed to ground and properly shielded to avoid feedback 
coupling in these leads. The output circuit and antenna 
feeders should be arranged so as to preclude any possi- 
bility of feedback into other circuits. 


VHF Circuits—A typical linear tank circuit for use with 
the 4-1000A in the 110 Mc. region consists of a “quarter 
wavelength” plate tank and a “half wavelength” grid 
tank circuit. Precautions must be observed in the place- 
ment of components to avoid the possibility of acci- 
dentally creating higher frequency tank circuits than the 
desired one. This could occur if a tuning capacitor were 
placed in a position on the line where it would create a 
resonant circuit at or near a harmonic frequency. A 
properly neutralized amplifier at the fundamental fre- 
quency would appear regenerative at higher parasitic 
frequencies and instability or oscillation would result. 


Any capacitance tuning in the plate line should be 
kept to a small value, acting as a trimmer for the 
shorting-bar tuning. Such a variable capacitor should be 
positioned on the plate line as close as possible to the 
plate leads. The tuning capacitor on the “half wave’’ 
grid line should be positioned at the extreme end of the 
line away from the tube. 


In many cases where parasitic oscillation or regen- 
erative harmonic amplification occurs, it is not evident 
until grid excitation at the fundamental frequency is 
applied. If the amplifier tunes in a normal manner and 
the efficiency appears normal for the frequency of opera- 
tion, it may be assumed that the amplifier is free of 
parasitic oscillation and harmonic regeneration. 


VHF Operation—Above 50 Mc., electron transit time 
factors in the tube become important, increasing in 
degree as the frequency is increased. When the grid 
swings highly negative in potential, electrons, “‘trapped’’ 
enroute by the rapidly changing r-f voltage, can be 
deflected from their normal paths. If excessively large 
r-f plate voltages exist due to light plate loading, these 
electrons are rejected at high velocity to bombard tube 
parts normally outside the electron stream. This effect 
occurs when an amplifier goes into parasitic oscillation, 
as there is practically no loading in the plate circuit and 
the excitation is almost always extremely high. Bombard- 
ment can cause premature tube failure by a focusing of 
stray electrons on metal parts or the glass envelope of 
a tube. Such concentration of a stray electron stream 
will usually overheat the material at the point of focus, 
with the probability of gas evolvement that can lead to 
loss of filament emission or destruction of the tube. 
Where glass is the overheated material, a small hole or 
“suck-in’”’ can occur, opening the tube to atmosphere. 
Dependent upon the degree of bombardment, tube fail- 
ures can occur in a matter of minutes, or after a few 
thousand hours of life. Either way, the full life potential 
is not realized. 


In order to minimize stray bombardment, the follow- 
ing rules should be followed in vhf operation of straight 
through amplifiers. 


1. Use a minimum amount of bias (not over 1.5 to 2.0 
times cut-off). 


2. Use only enough drive to obtain satisfactory opera- 
tion and good plate efficiency. 


3. Use fairly heavy plate loading. Low plate voltage 
and high plate current is better than high plate voltage 
and low plate current. Avoid operating the stage unloaded 
or lightly loaded. If conditions are such that the stage 
must be operated lightly-loaded, then the driving power 
should be reduced proportionately. Install under-current 
protection, especially where unloaded operation can 
occur due to antenna failures or transmission line icing. 


4. Operate the screen grid at a reasonably high voltage, 
still keeping within screen dissipation ratings. 


Indicates changes from sheet dated 11-15-50. 
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In order to simplify the cooling problem of the Eimac 4-1000A tetrode and assure adequate air-flow to 
the various seals, the Eimac Ajir-System Socket was developed. This system is so designed that the correct 
amount of cooling air is distributed to the various seals in the right proportion. 


The Air-System Socket includes a socket to support the 4-1000A tetrode and to make the necessary base 
connections, and a complete air cooling system. The air enters the bottom of the socket through a 2-inch 
duct, cools the base terminals, flows through the base of the tube, is guided by the socket chimney past 
the glass envelope, and is directed against the heat dissipating connector at the plate terminal. A minimum 
quantity of air is thereby used effectively to cool the tube adequately under the severest requirements of 
the tube's ratings. 


A flow of 45 CFM of air is required at an inlet static pressure of approximately 1|.2'' of water. The 
blower must be capable of supplying these requirements and also whatever added pressure drop is intro- 
duced by the connecting ducts and air filters. 


These air figures are based on sea-level operation with an ambient temperature of 25°C, and for 
amplifier operation at 110 Mc. where the r-f charging current into the plate-screen capacitance is most 
severe. Cooling with this air flow will keep all base seals below the maximum allowable temperature limit 
of 150°C and the plate seal below the allowable limit of 200°C. Proper flow of air can be indicated by mea- 
suring the pressure existing in the cast socket. A '/,"' hole, tapped with 28 threads per inch, is provided to 
make connection to a water manometer. The static pressure at this point is |.2'' of water when 45 CFM is 
flowing. The manometer tube probe should be flush with the inside surface of the socket manifold. The hole 
in the probe should be made with a No. 31 drill. 


Where operation is below 30 Mc., an air flow of at least 30 CFM is adequate. This corresponds to an 
inlet pressure at the 4-1000A socket of 0.3'' of water. 


In making electrical connections to the socket terminals, flexible leads should be used to preserve the 
freedom of motion of the connector jacks of the socket. A screw driver slot has been provided inside the 
jacks to hold the jacks while tightening the nuts on the underside of the socket. The first nut seats on a 
shoulder to prevent clamping the jack to the insulating material. The second nut should be used to secure 
the connector terminal lugs. 


4-1000A 


AIR-SYSTEM 
SOCKET 


(Effective 6-2-52) Copyright 1952 by Eitel-McCullough, Inc. 


Looking up on a cutaway socket mounted on 
transparent (for demonstration purposes) 
deck. Arrows indicate the flow of cooling 
air. The socket mounts, flush with the bot- 
tom of the deck, by means of screws (A). 
Position clips (B) are on the top of the deck. 
These clips act to ground the tube base shell 
and also secure the air-system chimney. 
Air enters the assembly through duct (C), 
(not supplied with the socket assembly) 
which is secured by set-screw (D). 
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TENTATIVE DATA 


EITEL-McCULLOUGH, INC. ACX300A 


STAs IN CARAS R« LRORSs oe) CRAG SI FRO Re NiingA 


CERAMIC 
POWER TETRODE 


The Eimac 4CX300A is a compact integral-finned external-anode power tetrode 
having a maximum plate-dissipation rating of 300 watts. The 4CX300A may be 
operated at frequencies up to 500 megacycles. 

The all-ceramic-and-metal construction and the internally-unitized electrode struc- 
ture combine to make the 4CX300A especially durable and free from mechanically- 
induced noise under conditions of severe acceleration caused by shock or vibration. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - - . 30 60 seconds 
Cathode-to-Heater Potential - - - - - sti tee ~ 2:2 +150 volts 
Heater: Voltage (See "Application")  - - - - : - =e 6.0 volts 
Current (Er=6.0 volts) - - - - . - 2.5 3.2 amperes 
Amplification Factor (Grid to Screen) - - - - - 4.0 4.8 5.6 
Transconductance (lh, —200 ma.) - - ein ie - - - 12,000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input - - - - - - - : - 25 29 33 uuf 
Output - - - - - - - - - 3.5 4.0 5.5 uuf 
Feedback - - - - - = - - - - - 0.06 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Nom. Max. 
Input - - - - - ae - - - - - : = - - - 16.2 uuf 
Output - - - - - - = - - - - - - - - ar A) 4.0 5.5 uuf 
Feedback - - - - a a - - - - - . - - - - - 0.01 uuf 
Frequency for Maximum Ratings’ - - =e = - - - - - - . - - - - - 500 mc 
MECHANICAL 
Base’ - . - - - - - - - - - - = - - - Special, breech-block terminal surfaces 
Recommended Socket - - - - : : - =f Bs - - - - - - - Eimac SK-700 Series 
Operating Position . . . - - - - - - = . - - - - - - - - - Any 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals - - - - - - - - - - - - - - . . - 250° C 
Anode Core - - - - - - : - - - - - - - - - - - - 250° C 
Cooling - Sa | A as os ae geA mo) me) are Beat nai ree ne i= - Forced Air 
Maximum Over-All Dimensions: 
Height = = = é = - A = = Z = - - - - - - - 2.5 inches 
4 Ata - - - - - 2 - - = - - - - - - - . - - 1.65 inches 
Net Weight - - - - - - - 2 - = : - - - : - - - - - 3.75 ounces 
Shipping Weight (Approximate) - ° = 3 - : - = - - - - - - - - 1.5 pounds 
RADIO-FREQUENCY POWER AMPLIFIER Wcab his oicneceee - 500 1000 1500 2000 2500*** 2000 volts 
OR OSCILLATOR D-C Screen Voltage - 250 250 250 250 250 250 ~—voits 
Class-C Telegraphy or FM Telephony D-C Grid Voltage - - —90 —90 —90 —90 —90 —90 volts 
(Key-down conditions) D-C Plate Current = - 250 250 250 250 250 rie ma 
Wako Ran Pees Gl Sy Ger 
D-C PLATE VOLTAGE - - -  ~- 2000 MAX. VOLTS Peak R-F Grid Voltage* 14°14 W2 W211 — volts 
D-C SCREEN VOLTAGE - = = 2 300 MAX. VOLTS Driving Power* - - 4.0773 55:20 62.908 62.8 — watts 
DEGRDVOLIAGE © |. | am Wax YoLTS fiw hed rea <I Sk GS a 
D-C PLATE CURRENT - - - - 250 MAX. MA Hetierivonacettomne 55 volts 
PLATE DISSIPATION - . - = 300 MAX. WATTS 2) yee tenreyert rl 
SCREEN DISSIPATION - i 7 7 12 MAX. WATTS **Measured values for a typical cavity amplifier circuit at 500 Mc. 
GRID DISSIPATION - - - - 2 MAX. WATTS ***For operation below 250Mc. only. 


(Effective 12-4-58) Copyright 1958 by Eitel-McCullough, Inc. b Indicates change from sheet dated 12-24-57 


roS) 


— 4CX300A 


AUDIO-FREQUENCY AMPLIFIER OR & lee peat (Sinusoidal peat He pee Tel ’ 
a a - - = - volts 
MODULATOR D.ci’Screen Voltage a el #2 5950) 2 350. 50m. SeOmerotre 
D-C Grid Voltage! - - —55 —55 —55 —55 volts 
Class-AB, Zaro-Signal D-C Plate Current © = 200. 200. ©2000 W200 ma 
MAXIMUM RATINGS (Per tub Max-Signal D-C Plate Current - 500 500 500 500 ma 
D-C PLATE le gree) 2000 MAX. VOLTS Max-Signal D-C Screen Current - 20 16 10 8 ma 
a ir a P 7 ‘ Effective Load, Plate to Plate - 3500 6200 9500 11,600 ohms 
D-C SCREEN VOLTAGE - - . - 400 MAX. VOLTS Peak A-F Grid Input Voltage 
iH > s , (per tube)*- - - - - 50 50 50 50 volts 
D-C PLATE CURRENT 250 MAX. MA Divina Powerade ; 0 0 0 ol owaee 
PLATE DISSIPATION - - - = 300 MAX. WATTS MaéSignal Plate Output Power!) =| 240" hazy © cod emgod Miwede 
SCREEN DISSIPATION’ - - - - 12 MAX. WATTS Approximate values. 
*For operation below 250 megacycles only. 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR AMPLIFIER ) TYPICAL OPERATION 
t a D-C Plate Voltage - - . - 1000 1500 2000 2500** volts 
Class-AB, (Carrier conditions) D-C Screen Voltage - - - - 350 350 350 350 volts 
MAXIMUM RATINGS D-C Grid Voltage! - - - —55 —55 —55 —55 volts 
D-C PLATE VOLTAGE - 5 = - 2000 MAX. VOLTS Zero-Signal D-C Plate Cilrrent - 100 100 100 8100 ma 
D-C Plate Current - - - - 150 150 150 150 ma 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS peice, Cane SDD iy Ys “4 i 
D-C PLATE CURRENT - - - - 250 MAX. MA Peak R-F Grid Voltage* - - - 25 2 2 25 volts 
PLATE DISSIPATION - “ - a 300 MAX. WATTS Plate Output Power - - -— = 30 50 65 85 watts 
SCREEN DISSIPATION’ - - - - 12 MAX. WATTS Raceie nateecalsers o5D megacyelet oni 
! ° 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust ard bias to obtain lictadiaerorsiane! plate current. 


> TYPICAL OPERATION (Peak-envelope conditions except where noted) 


D-C Plate Voltage - - bs - 1000 1500 2000 2500** volts 

D-C Screen Voltage - - - - 350 350 350 350 volts 
RADIO-FREQUENCY LINEAR AMPLIFIER res tll hanes a : rr ae $70> 58 Cbyells 

ero-Signa late Current - 1 100 100 ma 
Class-AB, (Single-Sideband Suppressed-Carrier Operation) Peak R-F Grid Voltage* - - - 50 50 50 50 volts 
MAXIMUM RATINGS D-C Plate Current - -— - - 250 250 250 250 ma 

f - g : . D-C Screen Current* - - zs 10 8 5 4 ma 
ne iixc ole tet at eee Wes aa Plate Input Power - - - - 250 375 500 625 watts 
: oo cramer ks - VOLTS Plate Output Power - - - - 120 215 300 400 watts 
D-C PLATE CURRENT - : - - 250 MAX. MA Two-Tone Average D-C Plate Current 190 190 199 190 ma 
PLATE DISSIPATION é A = s 300 MAX. WATTS Two-Tone Average D-C Screen Current* 2 —1 —2 —2 ma 
SCREEN DISSIPATION - - -  - 12 MAX. WATTS ecieiesinal Say aluse. 
**For operation below 250 megacycles only. 

GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER TYPICAL OPERATION 
Class-C Telephony (Carrier conditions) D-C Plate Voltage - - - - - = 500 1000 1500 volts 
MAXIMUM RATINGS D-C Screen Voltage - - - - - - 250 250 250 volts 

D-C Grid Voltage - - - - - —100 —100  —100 volts 
D-C PLATE VOLTAGE - - - - 1500 MAX. VOLTS Dic uPiaie? Cicieny eure ta Peete 200 soph 
D-C SCREEN VOLTAGE - . - - 300 MAX. VOLTS D'Guccreent Currents ere 2 ee aS 22 a0kmS 
D-C GRID VOLTAGE - - - - —250 MAX. VOLTS D-C Grid Current®¥ - - - - ab eee oe 14 14 ma 
D-C PLATE CURRENT - : : - 200 MAX. MA Peak R-F Grid Input Voltage* Seed Le 117 117 volts 
PLATE DISSIPATION - - -  - 200 MAX. WATTS eae piss eee ees eek Beek 
SCREEN DISSIPATION” - - - - 12 MAX. WATTS Plate Oulput Power = f= 4 = ~ 2. 60 145 235 watts 
GRID DISSIPATION - - - - 2 MAX. WATTS *Approximate values. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by 
direct tests. The driving power and power output shown are substantially correct at frequencies below 175 Mc. Allowance 
must be made for grid and plate circuit losses. At frequencies above 175 Mc. additional allowance must be made for high- 
frequency effects within the tube itself. Adjustment of the r-f grid drive to obtain the specified plate current at the speci- 
fied grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will be little variation in output 


power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen 
currents which result when the desired plate current is obtained are incidental and vary from tube to tube. These current varia- 
tions cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct r-f driving voltage is applied. 


b Indicates change from sheet dated 12-24-57 


dat 4CX300A — 


APPLICATION 


MECHANICAL 


Mounting—The 4CX300A may be operated in any 
position. Recommended sockets for the 4CX300A are 
the Eimac Air-System Sockets type SK-700 (unground- 
ed cathode) or type SK-710 (cathode and one heater 
grounded). Both sockets provide connections to all 
electrodes except the plate and each includes a screen 
by-pass capacitor of 1100u,f in its structure. The 
breech-block terminal arrangement provides firm me- 
chanical retention of the tube when subjected to shock 
or vibration. 


Cooling—The maximum rated surface temperature 
for any part of the 4CX300A is 250° C. Adequate 
forced-air cooling facilities must be provided to assure 
that this maximum temperature rating is not exceeded. 
At sea level with an ambient temperature of 20° C 
adequate cooling for 300 watts plate dissipation can be 
obtained with an air-flow rate of 6.8 CFM, correspond- 
ing to a pressure drop of 0.4 inches of water column 
across an SK-700 or SK-710 socket and the cooling-fin 
assembly of the tube. (Air-flow rate in CFM is ap- 
proximately eleven times the square root of the 
pressure differential across tube and socket.) 


At high altitudes and high ambient temperatures 
the flow rate must be increased to obtain equivalent 
cooling. The flow rate and corresponding pressure 
differential must be determined individually in such 
cases, using the maximum rated temperature as the 
criterion for satisfactory cooling. 


Cooling effectiveness should also be determined on 
an individual basis if the 4CX300A is operated im- 
mersed in an insulating fluid such as silicone oil, again 
using the maximum rated temperature as the criterion. 


> Impact and Vibration—The 4CX300A is designed to 


operate under impact or vibration capable of disabling 
a conventional tube of similar power capabilities. Im- 
pact forces up to 50g with 11-millisecond duration 
time, or vibratory accelerations up to 20g at frequen- 
cies from 20 to 2000 cycles per second, will not destroy 
a normal 4CX300A unless unduly prolonged. 


It is not suggested that the 4CX300A be subjected 
to abusive treatment unnecessarily, but in applications 
where operation under severe environmental conditions 
is unavoidable the 4CX300A will provide more reliable 
service than will conventional tubes. 


ELECTRICAL 


Heater Operation—The rated heater voltage for the 
4CX300A is 6.0 volts. At frequencies higher than 300 
megacycles the heater voltage should be reduced ac- 
cording to the following schedule: 


Frequency (Mc.) Heater Voltage (Volts) 


Up to 300 6.00 
300 to 400 5.75 
400 to 500 5.50 


> Indicates change from sheet dated 12-24-57 


The heater voltage must be maintained within 
+ 5% of the selected operating voltage if variations 
in circuit performance are to be minimized and best 
tube life obtained. 


Cathode Operation—The 4CX300A employs a cylin- 
drical indirectly-heated oxide-coated unipotential cath- 
ode. The minimum warm-up time is 30 seconds when 
rated heater voltage is applied. 


Grid Operation—The 4CX300A control grid has a 
maximum dissipation rating of 2.0 watts, and precau- 
tions should be observed to avoid exceeding this rating. 
The grid bias and driving power should be kept near 
the values shown in the Typical Operation sections of 
the data sheet whenever possible. 


At frequencies higher than 300 Mc., the driving 
power required by the circuits associated with the tube 
begins to increase, until at 500 Mc., as much as 30 
watts of driving power may be required. The power 
dissipated by the control grid increases only slightly, 
however, in spite of the greatly increased driving 
power required by the circuit. Satisfactory 500-mega- 
cycle operation of the 4CX300A in a stable, “straight- 
through” amplifier is indicated by grid-current values 
below approximately 25 milliamperes. 


In class-A and class-AB, amplifiers, where no grid 
current flows, the grid bias voltage may be applied 
through a resistor. The maximum permissible series 
resistance per tube is 100,000 ohms. 


Screen Operation—The maximum rated screen dis- 
sipation for the 4CX300A is 12 watts. The maximum 
rated d-c screen supply voltage is 300 volts when the 
tube is operated in class-C amplifier or oscillator serv- 
ice, and 400 volts when the tube is operated in class- 
AB or class-B amplifier service. 


Under certain operating conditions the screen cur- 
rent of a tetrode may reverse. This makes it dangerous 
to rely on a screen-dropping resistor or a series regu- 
lator to supply the screen voltage unless a bleeder or 
regulator tube is connected from screen to cathode. 
This bleeder should draw at least 15 milliamperes for 
each tube connected to the screen supply. 


The power input to the screen can be calculated 
from the voltage and current whenever the screen-to- 
cathode potential does not vary. Screen modulation or 
cathode driving of tetrode amplifiers can lead to errors 
in measurement of screen input when the effective volt- 
age and current exceed the indicated d-c values. When 
there is reason to suspect that the screen input exceeds 
the indicated power, it is advisable to maintain the in- 
dicated screen power input below approximately 75% 
of the rated screen dissipation. 


An 1100-yyf screen by-pass capacitance is incor- 
porated in the body of the recommended Eimac Air- 
System Sockets for the 4CX300A, adequate for normal 
amplifier operation at high and ultra-high radio fre- 
quencies. Operation at low radio frequencies or audio 
frequencies may require additional capacitance to be 


4 


connected externally. In the latter case, the screen by- 
pass capacitance within the socket helps to eliminate 
the high-frequency parasitic oscillations occasionally 
encountered in tetrode amplifiers. 


The self-neutralizing frequency of the 4CX300A is 
above the useful high-frequency limit for the tube 
when either of the recommended sockets is used. 


Plate Operation—The 4CX300A has a finned ex- 
ternal anode for forced-air cooling. Connection to the 
anode may be made at the top cap or cylindrical cooler 
shell. The latter is usually used when the tube is in- 
stalled in coaxial lines or cavities. 


The absolute maximum plate-dissipation rating for 
the 4CX300A is 300 watts, which is also the rated 
maximum dissipation for class-C amplifier or oscillator 
applications and for class-B or class-AB amplifier appli- 
cations. When the 4CX300A is used in plate-modulated 
amplifier applications, the plate-dissipation rating is 
200 watts under carrier conditions, rising to 300 watts 
under 100% sine-wave modulation. Plate dissipation 
may be permitted to exceed the maximum rated value 
for brief periods, such as may occur while tuning. 


The maximum rated plate voltage for frequencies 
up to 500 megacycles is 2000 volts for all except 
plate-modulated-amplifier applications, for which the 


b Indicates change from sheet dated 12-24-57 
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rated maximum is 1500 volts. At frequencies below 
250 megacycles, a plate supply voltage of 2500 volts 
may be employed in all except class-C plate-modulated 
applications. 


Modulation—The 4CX300A can be modulated by 
any of the methods commonly used with tetrode tubes. 
Its large reserve plate dissipation makes it especially 
suited for use in screen-modulated and linear amplifiers 
in which the plate efficiency is low. 


Plate modulation can be appplied to the 4CX300A 
when it is operated as a class-C amplifier. To obtain 
100% modulation with minimum distortion the screen 
supply voltage should be modulated in phase with the 
modulation applied to the plate supply voltage. Screen 
voltage modulation factors between 0.75 and 1.00 may 
be used. 


“Self-modulation” of the screen by means of a re- 
sistor in series with the screen supply line is not 
recommended because of the effects which require a 
bleeder from screen to cathode as described under 
“Screen Operation” above. 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those given 
here, write to Eitel-McCullough, Inc. for information 
and recommendations. 


| NOM. | MIN. | 


REF] | MAX. | 
LA) 52.400 (ls 2500mel Rez sogen| 
|B [1.625 DIA. [1.610 DIA. [1.640 DIA. | 
|C | 566 DIA, | 559 DIA. | .573 DIA. | 
eRe EE 
0 


PF] ii6g | 1133 tas | 
J |__ 602 | 642 


Suen G22 8 
tl PR a 
WA ATE EE 
LN [.0125 (TYP)].O10 (TYP) |.015 (TYP) 
| P | .750 DIA. | .740 DIA. | 770 DIA. | 
Ee 
| S | .946 DIA. | .936 DIA. | .956 DIA. | 
Sid DE as 
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4X500A 


EITEL“Mc GULLOU GH, INC. Bese 


& SAN BRUNO, CALIFORNIA 


The Eimac 4X500A is an external-anode tetrode having a maximum plate dissipation rating of 
500 watts. Its small size and low-inductance leads permit efficient operation at relatively large outputs 
well into the VHF region. The screen grid is mounted on a disc which terminates in a connector ring 
located between grid and plate, thus making possible effective shielding between the grid and 
plate circuits. The grid terminal is located at the center of the glass base to facilitate single-tube 
operation in coaxial circuits. 


The combination of low grid-plate capacitance, low screen-lead inductance and functionally 
located terminals contributes to the stable operation of the 4X500A at high frequencies, making 
neutralization unnecessary in most cases and greatly simplifying it in others. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - . - - - - - - 5.0 volts 
Current - - - - - : - - - - - - 13.5 amperes 
Screen Grid Amplification Factor (Average) - - - - - - - - - 6.2 
Direct Interelectrode Capacitances (Average) 
Grid-Plate ray Ose Midte  maaingt, oS - eee - - 0.05 pptd 
Input - - - - - - - - - - - - - 12.8 uptd 
Output - - - - - - - - - - - - - 5.6 uwptd 
Transconductance (i,=200 ma., e,=2500 v., E,, =500 v.) - « = : = 5200 uwmhos 
» Frequency for Maximum Ratings - - - - - - - - - - 120 Mc. 
e) >» MECHANICAL 
Maximum Overall Dimensions: 
Length - - - - - - * 2 - - - - - - - - - - - 4.75 inches 
Diameter - - - - - - - - - - . - - - . - - - - 2.625 inches 
Net Weight - - - - - - - - - - - . . - - - - - - - |.17 pounds 
Shipping Weight (Average) - - -~ - ee oy ee ee ee fp) epee Aaa ee 6 pounds 
Mounting Position - - . - - - - - - - - - . - - - Vertical, base down or up 
Cooling - - - - - - - - = - - - - - - - - - - - - Forced Air 


At 500 watts plate dissipation, a minimum air-flow of 40 cubic feet per minute must be passed through the anode cooler. The pressure drop 
across the cooler at this rate of flow equals 1.4 inches of water. Forced-air cooling must be provided for the base and screen seals. Normally, 
suitable amounts of air may be obtained from a small centrifugal blower directed at the seals. In no case should the temperature of the metal- 
to-glass seals or the core of the anode cooler exceed 150°C. Cooling air specified above must be applied to the seals and the anode cooler 
prior to the application of filament power and continued for three minutes after power is removed from the filament. 


RADIO FREQUENCY POWER AMPLIFIER » RADIO FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR Class-B Linear Amplifier, Television Visual Service 
S, MAXIMUM RATINGS FOR TY (Frequencies up to 220 Mc.) 
Class-C FM or Telegraphy (Key-down conditions, | tube) D.C PLATE VOLTAGE. clic oe - 3000 MAX. VOLTS 


i D-C PLATE CURRENT 
MAXIMUM RATINGS (Frequencies up to 120 Mc.) De SCREEN VOLTAGE 


* 350 MAX. MA. 
PLATE DISSIPATION - 


rina” 500 MAX. VOLTS 
- - 500 MAX. WATTS 


D-C PLATE VOLTAGE - - - - 4000 MAX. VOLTS SCREEN DISSIPATION 30 MAX. WATTS 
D-C SCREEN VOLTAGE - - - 500 MAX. VOLTS SED OSLAU OIE LoMAKAWAdTS 
D-C GRID VOLTAGE - - -  - —500 MAX. VOLTS BL TIGAL) OPERATION 
Per tube at peak synchronizing level, 5-Mc. bandwidth, load 
D-C PLATE CURRENT - - - - 350 MAX. MA. MEU Ne cess WOLTERS bas tube en Sia ea 
PLATE DISSIPATION” - - - . 500 MAX. WATTS vibe ease yenags a oe Shi =e eR fee — yore 
SCREEN DISSIPATION- - -— - 30 MAX. WATTS -c Grid Voltage Soni I) oxidise Mewes 09k Stop ayant: 
- - -C Plat Li So tae or Pak eye 285 400! ‘ 
GRID DISSIPATION” - - 10 MAX. WATTS D.C Aisi Cleat fepcrer Sh ie be 2 7 Wes 
Be cram et Agee See 
bd ri olrage - - - - - - 8 + 
) TYPICAL OPERATION (Per tube, at 110 Mc.) Biising, Power. #228; Merk appro) meets tes fee 1b eas we Walls 
D-C Plate Voltage - - - - - 2500 3000 4000 Volts pale Pakabll he Se gery area Ps Se “a Kiet 
D-C Plate Current Fgh ea ee ov ‘a 310 310 315 Ma. BLACK LEVEL 
ea ee Dio Plate Gurrent. <<) "mses oe 915)’ 300 oa: 
D-C Screen Voltage 500 500 500 Volts Mp st arene) Bae 5 nat gO : : Ma: 
a) D-C Screen Current - - - - - 26 24 22 Ma. D-C cAG eames te te) eekce ote ee 2 5 Ma 
. Plat t” we Unie i be el #Er400 8” 720 Walt 
D-C Grid Voltage - - - - - - —150 —I50 —I50 Volts Plate Dlaipation bee Rider Unc me pay bes HES. walt 
D-C Grid Current - - - - - - 15 16 16 Ma. Power Output - - - + -© - =| = 170 340 Watts 
Eeeingibensr(sepre<] ~~ (= 2 StS Me RBUnERb Watts,” 2 Opsrsting, conditions at paak synchronizing level ney be eet 
Useful Power Output (approx.) - 475 600 835 Watts Maximum ratings apply to black level conditions. 
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in equipments of new design. 


GENERAL CHARACTERISTICS 


The Eimac 4CX250K and 4CX250M are compact radial-beam tetrodes 
with a maximum plate dissipation rating of 250 watts anda max- 
imum input power rating of 500 watts. 
are of ceramic and metal construction and are recommended for use 
The tubes have identical ratings and 
characteristics except for heater voltages and currents. 


The 4CX250K and 4CX250M 


TENTATIVE DATA 


ACX250K 
ACX250M 


RADIAL-BEAM 
POWER TETRODES 


ELECTRICAL 
Min. Nom. Max. 
Cathode: Oxide-coated, Unipotential 
Heating Time - - = 30 60 seconds 
Cathode-to-heater Potential T150 volts 
Heater: Voltage: 4CX250K - - - 620 volts 
4CX250M - - - Dogs volts 
Current: 4CX250K - Zero 3.0 amperes 
; 4CX250M - ON 3 0.68 amperes 
Amplification Factor (Grid-Screen) 4.4 6.0 
Transconductance (Ib=200Ma)- - = 12,000 umhos 
Frequency for Maximum Ratings - = — UU mc 
Interelectrode Capacitances, Grounded Cathode: Min. Max, 
Input - - - ~ - ~ 2070 29, Onenue 
Output - - - - - - 4.0 4.9 uuf 
Feedback - - - - - - - 0.05 uuf 
Interelectrode Capacitances, Grounded Grid and Screen: 
Input - - _ _ - - 14.5 197 O Suu 
Output - = - ~ - - 4.0 4.9 uuf 
Feedback - - ~ - - ~ ~ 0; Oleniuz 
MECHANICAL 
Base - - - - - ~ - - - — Coaxial 
Maximum Operating Temperatures: 
Anode Core - - - ~ - - - 250°C 
Ceramic-to-Metal-Seals - - - - - ee ye AS ON 21 S 
Operating Position - - - - ~ - - — Any 
Cooling - - - - - - - - Forced Air 
Net Weight - - - - - - - - 4.6 ounces 
Shipping Weight (Approximate) ~ ~ ~ ~ - - 1 pound 
MAXIMUM RATINGS Class-C Class-C Class-AB 
Plate Mod Teleg or FM Audio or SSB 
D-C PLATE VOLTAGE - 1500 2000 2000 MAX. VOLTS 
D-C SCREEN VOLTAGE > 300 300 400 MAX, VOLTS 
D-C GRID VOLTAGE - -250 -250 day MAX, VOLTS 
D-C PLATE CURRENT - 200 250 250 MAX, MA, 
PLATE DISSIPATION ms 165 250 250 MAX, WATTS 
SCREEN DISSIPATION = EZ 12 12 MAX, WATTS 
GRID DISSIPATION ~ 2 2 2 MAX, WATTS 


(Effective 11-2-59) Copyright 1959 by Ejitel-McCullough, 


Inc, 


4CX250K 
4CX250M 


TYPICAL OPERATION - ~ - D-C Plate 
R-F Amplifier at 500 Mc: Voltage 
(Excluding circuit losses) (Volts) 

Class-C Telegraphy or FM Telephony 2000 

Plate-Modulated Telephony (Carrier) 1500 
Class-B Television Visual at 216 Mc: 

Peak-Sync Level - - - 1250 

Black Level - - - 1250 
Plate-Pulsed Oscillator at 1200 Mc: 7000 


COOLING-At sea level, with an inlet air temperature of 20°C (68° F), and air-flow rate of 
4 cfm (Base-to-Anode-Direction) through the anode cooler is required to cool the tube when 
operating at rated maximum plate dissipation. Under these conditions, 4 cfm corresponds 
to a pressure difference across the anode cooler of 0.12 inch of water column. 
air must be circulated to the base of the tube to maintain desired seal temperatures; re- 


quired air flow depends upon socket design. 
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Output 
Power 
(Watts) 
225 
140 


250 
140 
17,000 


Sufficient 
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POWER TETRODE 
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® 


The Eimac 4CX300A is a compact integral-finned external-anode power tetrode 
having a maximum plate-dissipation rating of 300 watts. The 4CX300A may be 
operated at frequencies up to 500 megacycles. 

The all-ceramic-and-metal construction and the internally-unitized electrode struc- 
ture combine to make the 4CX300A especially durable and free from mechanically- 
induced noise under conditions of severe acceleration caused by shock or vibration. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time - - - . - - - - 30 60 seconds 
Cathode-to-Heater Potential - mee se - . : . - +150 volts 
Heater: Voltage (See “Application)  - - - - : - - 6.0 volts 
Current (Er=6.0 volts) - - - - - - pee 3.2 amperes 
Amplification Factor (Grid to Screen) - - - 2 - 4.0 5.6 
Transconductance (I,—200 ma.) - - - - - - = 12,000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input : - - - - - - : - 25 33 uuf 
by Output - - - - - - . - - 3.5 4.5 uuf 
Feedback = - - - - - - - - - - 0.06 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Nom. Max. 
Input - - - - - - - - = - - - - : - - 16.2 uuf 
& b Output - - - - - - - - - - = - - = - =e 3.5 4.5 uuf 
Feedback - - - - - - - - - - - - - - - - - 0.01 uuf 
Frequency for Maximum Ratings - - - - - - - - - - - - - - - - 500 mc 
MECHANICAL 
Base - - - - . - - - - - - . - - - - Special, breechblock terminal surfaces 
Recommended Socket - - - - - : - - . - : - - - - - Eimac SK-700 Series 
Operating Position - - . - - - - - - “ - - - - - - - - - - Any 
Maximum Operating Temperatures: 
> Ceramic-to-Metal Seals - : - = = - - - - = - - - - - — 225 cnG 
Anode Core : - - - : = : : - - - - - - ” - . . - 250° C 
Cooling - - - - - - - = - - - - - - - - - - - - - Forced Air 
Maximum Over-All Dimensions: 
Height - - - : 2 - - = zs : - : - - - - - - 2.5 inches 
Diameter = - - - - - - - = - = = - - - - - - - 1.65 inches 
p> Net Weight - - - . - - - - - - - - - - - : - . - - 4 ounces 
} Shipping Weight (Approximate) - - - : - - - - - - - - - - - - 1 pound 
RADIO-FREQUENCY POWER AMPLIFIER UA abr heen otha - 500 1000 1500 2000 2500*** 2000 volts 
OR OSCILLATOR D-C Screen Voltage - 250 250 250 250 250 250 volts 
Class-C Telegraphy or FM Telephony D-C Grid Voltage - - —90 —90 —90 —90 —90 —90 volts 
(Key-down conditions) D-C Plate Current - - 250 250 250 250 250 pee ma 
D-C Screen Current* - 45 38 21 19 16 10** ma 
MAXIMUM RATINGS DC eid) Current®. sn nas at aes dee as fore 
D-C PLATE VOLTAGE - - - - 2000 MAX. VOLTS Peak R-F Grid Voltage* 114 a TA eZ TE — volts 
D-C SCREEN VOLTAGE - < 2 % 300 MAX. VOLTS Driving Power* - - 410 3.500 332 ued, ee — watts 
PopRDioie: ada. 2. aemeniemrerta gh) teh mieten s gtey tinge Se oes 
D-C PLATE CURRENT - - - - 250 MAX. MA Heslern voltae od aes 55 volts 
PLATE DISSIPATION : : - - 300 MAX. WATTS A crasiniatealaee 
SCREEN DISSIPATION - % re - 12 MAX. WATTS **Measured values for a typical cavity amplifier circuit at 500 Mc. 
ee GRID DISSIPATION - - - - 2 MAX. WATTS ***For operation below 250Mc. only. 
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—_ 4CX300A 


AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
D-C Plate Volta - - = - 1000 1500 2000 2500 = volts 
MODULATOR Bic reece vonage Meh = sy 360 © 3805 SO om mao Oa ote 
D-C Grid Voltage! - - - - —55 —55 —55 —55 volts 
Class-AB, ZeroSignal D-C Plate Current + 200. 2008 mn 200 0NN 20D Numa 
MAXIMUM RATINGS (Per tube) Max-Signal D-C Plate Current - 500 500 500 500 ma 
Max-Signal D-C Screen Current - 20 16 10 8 ma 
D-C PLATE VOLTAGE - S y - 2500 MAX. VOLTS Effective Load, Plate to Plate - 3500 6200 9500 11,600 ohms 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS Peak A-F Grid Input Voltage 
D-C PLATE CURRENT - - - = - 250 MAX. MA (perstube)s = Vey ily ct en a 
‘ Driving Power - - - - - i) 0 0 0 watts 
PLATE DISSIPATION : - > = 300 MAX. WATTS Max-Signal Plate Output Power - 240 430 600 800 watts 
SCREEN DISSIPATION - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - : = : 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
3 ee D-C Plate Voltage - - z - 1000 1500 2000 2500 volts 
Class-AB; (Carrier conditions) D-C Screen Voltage - - - : 350 350 350 350 volts 
MAXIMUM RATINGS D-C Grid Voltage? - = - =—55 —55 —55 —55 volts 
> D-C PLATE VOLTAGE - a - 2500 MAX. VOLTS Zero-Signal D-C Plate Current - 100 100 100 100 ma 
D-C Plate Current - - - - 150 150 150 150 ma 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS pe Danmar ee yy areas, at Loy. ey nel 
D-C PLATE CURRENT - - - - 250 MAX. MA Peak RiF Grid Voltage® > 4 5 ©2505) (25) abe auvelre 
PLATE DISSIPATION - - - - 300 MAX. WATTS Plate Output Power - - - - 30 50 65 85 watts 
SCREEN DISSIPATION - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


TYPICAL OPERATION (Peak-envelope conditions except where noted) 


D-C Plate Voltage - - A - 1000 1500 2000 2500 volts 
D-C Screen Voltage - - - - 350 350 350 350 = volts 
RADIO-FREQUENCY LINEAR AMPLIFIER D-C Grid Voltage! - = = + 85 55 85 55. volts 
Zero-Signal D-C Plate Current - 100 100 100 100 ma 
Class-AB: (Single-Sideband Suppressed-Carrier Operation) Peak R-F Grid Voltage* - - - 50 50 50 50 volts 
MAXIMUM RATINGS D-C Plate Current - - - . 250 250 250 250 ma 
) D-C PLATE VOLTAGE - - -  ~- 2500 MAX. VOLTS Phaeticah Pakatr wo a ae Es a ee 
e npu ower - = - - watts 
D-C SCREEN VOLTAGE- - - - 400 MAX. VOLTS Plate Output Power - - - - 120 215 300 400 watts 
D-C PLATE CURRENT - e ~ - 250 MAX. MA Two-Tone Average D-C Plate Current 190 190 190 190 ma 
PLATE DISSIPATION - 3 = e 300 MAX. WATTS Two-Tone Average D-C Screen Current* 2 —l —2 —2 ma 
SCREEN DISSIPATION - - -  - 12 MAX. WATTS mec cte nna cy ales: 
GRID DISSIPATION - : - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


PLATE-MODULATED RADIO-FREQUENCY 


AMPLIFIER TYPICAL OPERATION 
Class-C Telephony (Carrier conditions) D-C Plate Voltage - - - - - - 500 1000 1500 volts 
MAXIMUM RATINGS D-C Screen Voltage - - - = - - - 250 250 250 volts 
D-C Grid Voltage - - - - - —100 —100 —100 volts 
D-C PLATE VOLTAGE - - . - 1500 MAX. VOLTS Bee ray erro ac. ee) Lae 200 ait 
D-C SCREEN VOLTAGE - - - - 300 MAX. VOLTS DecescroaneGurrenth Be Ea es 9 Ae 22 otha 
D-C GRID VOLTAGE - - - - —250 MAX. VOLTS D-G) Grid’ Current®) —~ )--nee e=S 14 14 ma 
D-C PLATE CURRENT - e Ls ~ 200 MAX. MA Peak R-F Grid Input Voltage* - = = 8 117 117 volts 
Driving Power* - - - - ¢ - ae it) az, 1.7 watts 
PLATE DISSIPATION - - - - 200 MAX. WATTS piata's Input SPavers << cil eae eee: Sib ite 200 300 watts 
SCREEN DISSIPATION - - - - 12 MAX. WATTS Plate Output Power) -) co hie) achat tne 80 145 235 watts 
GRID DISSIPATION - - - - 2 MAX. WATTS *Approximate values. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by 
direct tests. The driving power and output power shown are substantially correct at frequencies below 175 Mc. Allowance 
must be made for grid and plate circuit losses. At frequencies above 175 Mc. additional allowance must be made for high- 
frequency effects within the tube itself. Adjustment of the r-f grid drive to obtain the specified plate current at the speci- 
fied grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will be little variation in output 


power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen 
currents which result when the desired plate current is obtained are incidental and vary from tube to tube. These current varia- 
tions cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct r-f driving voltage is applied. 
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APPLICATION 


MECHANICAL 


Mounting—The 4CX300A may be operated in any 
position. Recommended sockets for the 4CX300A are 
the Eimac Air-System Sockets type SK-700 (un- 
grounded cathode) or type SK-710 (cathode and one 
heater contact grounded). Both sockets provide con- 
nections to all electrodes except the anode and each 
incorporates a screen by-pass capacitor of approxi- 
mately 1100 uuf. The SK-606 chimney is recommend- 
ed for use with the SK-700 and SK-710 sockets. 


Other sockets suitable for use with the 4CX300A 
include the SK-740, SK-760, and SK-770. These 
sockets do not incorporate screen by-pass capacitors. 
The SK-760 and SK-770 incorporate integral air 
chimneys. Screen contacts are connected to the mount- 
ing flange in the SK-770 and are, therefore, grounded 
when the socket is installed in the usual manner. 


» Cooling—The maximum rated ceramic-to-metal seal 
temperature for the 4CX300A is 225°C. Adequate 
forced-air cooling must be provided to assure that this 
maximum temperature rating is not exceeded. Air- 
flow requirements to maintain seal temperatures at 
175°C in 50°C ambient air are tabulated below. 


Pressure - Pressure 
Drop (Inches Drop (Inches 
of Water) 


Dissipation 


(Watts) of Water) 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. 


At high altitudes and high ambient temperatures 
the flow rate must be increased to obtain equivalent 
cooling. The flow rate and corresponding pressure 
differential must be determined individually in such 
cases, using the maximum rated temperature as the 
criterion for satisfactory cooling. 


Cooling effectiveness should also be determined on 
an individual basis if the 4CX300A is operated im- 
mersed in an insulating fluid such as silicone oil, again 
using the maximum rated temperature as the criterion. 


Impact and Vibration—The 4CX300A is designed to 
operate under impact or vibration capable of disabling 
a conventional tube of similar power capabilities. Im- 
pact forces up to 50g with 11-millisecond duration, 
or vibratory accelerations up to 20g at frequencies 
from 20 to 2000 cycles per second, will not destroy a 
normal 4CX300A unless unduly prolonged. 


It is not suggested that the 4CX300A be subjected 
to abusive treatment unnecessarily, but in applications 
where operation under severe environmental conditions 
is unavoidable the 4CX300A will provide more reliable 
service than will conventional tubes. 


> Indicates change from sheet dated 12-4-58 


ELECTRICAL 
Heater Operation—The rated heater voltage for the 
4CX300A is 6.0 volts. At frequencies higher than 300 
megacycles the heater voltage should be reduced ac- 
cording to the following schedule: 


Frequency (Mc.) Heater Voltage (Volts) 


Up to 300 6.00 
300 to 400 5.75 
400 to 500 5.50 


The heater voltage must be maintained within 
+ 5% of the selected operating voltage if variations 
in circuit performance are to be minimized and best 
tube life obtained. 

Cathode Operation—The 4CX300A employs a cylin- 
drical indirectly-heated oxide-coated unipotential cath- 
ode. The minimum warm-up time is 30 seconds when 
rated heater voltage is applied. 

Grid Operation—The 4CX300A control grid has a 
maximum dissipation rating of 2.0 watts, and precau- 
tions should be observed to avoid exceeding this rating. 
The grid bias and driving power should be kept near 
the values shown in the Typical Operation sections of 
the data sheet whenever possible. 

At frequencies higher than 300 Mc., the driving 
power required by the circuits associated with the tube 
begins to increase, until at 500 Mc., as much as 30 
watts of driving power may be required. The power 
dissipated by the control grid increases only slightly, 
however, in spite of the greatly increased driving 
power required by the circuit. Satisfactory 500-mega- 
cycle operation of the 4CX300A in a stable, “straight- 
through” amplifier is indicated by grid-current values 
below approximately 25 milliamperes. 


In class-A and class-AB, amplifiers, where no grid 

current flows, the grid bias voltage may be applied 
through a resistor. The maximum permissible series 
resistance per tube is 100,000 ohms. 
Screen Operation—The maximum rated screen dis- 
sipation for the 4CX300A is 12 watts. The maximum 
rated d-c screen supply voltage is 300 volts when the 
tube is operated in class-C amplifier or oscillator serv- 
ice, and 400 volts when the tube is operated in class- 
AB or class-B amplifier service. 

Under certain operating conditions the screen cur- 
rent of a tetrode may reverse. This makes it dangerous 
to rely on a screen-dropping resistor or a series regu- 
lator to supply the screen voltage unless a bleeder or 
regulator tube is connected from screen to cathode. 
This bleeder should draw at least 15 milliamperes for 
each tube connected to the screen supply. 

The power input to the screen can be calculated 
from the voltage and current whenever the screen-to- 
cathode potential does not vary. Screen modulation or 
cathode driving of tetrode amplifiers can lead to errors 
in measurement of screen input when the effective volt- 
age and current exceed the indicated d-c values. When 
there is reason to suspect that the screen input exceeds 
the indicated power, it is advisable to maintain the in- 
dicated screen power input below approximately 75% 


of the rated screen dissipation. 
A screen by-pass capacitor of approximately 1100 


uuf is incorporated in the body of the Eimac SK-700 
and SK-710 Air-System Sockets and is adequate for 


normal amplifier operation at high and _ ultra-high 
radio frequencies. Operation at low radio frequencies 
or audio frequencies may require that additional ca- 
pacitance be connected externally. In the latter case, 
the screen by-pass capacitance within the socket helps 
to eliminate the high-frequency parasitic oscillations 
occasionally encountered in tetrode amplifiers. 


The self-neutralizing frequency of the 4CX300A is 
above the useful high-frequency limit for the tube 
when either of the sockets with integral screen by-pass 
capacitors is used. 


Plate Operation—The 4CX300A has a finned ex- 
ternal anode for forced-air cooling. Connection to the 
anode may be made at the top cap or cylindrical cooler 
shell. The latter is usually used when the tube is in- 
stalled in coaxial lines or cavities. 


The absolute maximum plate-dissipation rating for 
the 4CX300A is 300 watts, which is also the rated 
maximum dissipation for class-C amplifier or oscillator 
applications and for class-B or class-AB amplifier appli- 
cations. When the 4CX300A is used in plate-modulated 
amplifier applications, the plate-dissipation rating is 
200 watts under carrier conditions, rising to 300 watts 
under 100% sine-wave modulation. Plate dissipation 
may be permitted to exceed the maximum rated value 
for brief periods, such as may occur while tuning. 


The maximum rated plate voltage for class-AB, 
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datt 4CX300A — 


operation at frequencies up to 500 megacycles is 2500 
volts. In class-C telegraphy and plate-modulated service 
the maximum rated plate voltage for operation up to 
500 megacyles is 2000 and 1500 volts respectively. 
However, at frequencies below 250 megacycles, a plate 
potential of 2500 volts may be used in class-C telegra- 
phy and FM telephony service. 

Modulation—The 4CX300A can be modulated by 
any of the methods commonly used with tetrode tubes. 
Its large reserve plate dissipation makes it especially 
suited for use in screen-modulated and linear amplifiers 
in which the plate efficiency is low. 


Plate modulation can be appplied to the 4CX300A 
when it is operated as a class-C amplifier. To obtain 
100% modulation with minimum distortion the screen 
supply voltage should be modulated in phase with the 
modulation applied to the plate supply voltage. Screen 
voltage modulation factors between 0.75 and 1.00 may 
be used. 


“Self-modulation” of the screen by means of a re- 
sistor in series with the screen supply line is not 
recommended because of the effects which require a 
bleeder from screen to cathode as described under 
“Screen Operation” above. 


Special Applications—lIf it is desired to operate this 
‘tube under conditions widely different from those given 
here, write to Eitel-McCullough, Inc. for information 
and recommendations. 
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The Eimac 4CX1000A is a ceramic and metal, forced-air cooled, radial-beam 
tetrode with a rated maximum plate dissipation of 1000 watts. It is a low-voltage, 
high-current tube specifically designed for Class-AB: r-f linear-amplifier or audio- 
amplifier applications where its high gain and low distortion characteristics may be 
used to advantage. At its rated maximum plate voltage of 3000 volts, it is capable of 
producing 1680 watts of peak-envelope output power. Two 4CX1000As operating in 
Class-AB: will produce 3360 watts of audio power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time’ - - . - - - - - - 3 minutes 

Heater: Voltage - - - - = - - - - - - 6.0 volts 
Current - ° - - - - - - . o:5 11.5 amperes 

Transconductance (Ib—=1.0 ampere) - - - - - - 37,000 umhos 

Direct Interelectrode Capacitances, Grounded Cathode:* 
Input - - - - - - - - - - 77 90 uuf 
Output - - - - . - - - - 11 13 uuf 
Feedback - - - - . - - - - - - - 0.02 uuf 

@ Direct Interelectrode Capacitances, Grounded Grid and Screen :* Min. Nom. Max. 

Input - - - - - - . - - - : - - - - : - - - 35 uuf 
Output - . - - . - . . - - - - - - - - - 11 13 uuf 
Feedback - - © += = = = - = - - So idee ee Sel wae ie ni ace : 0.005 uuf 

Frequency for Maximum Ratings - - - - = - - : : - - - : - - : - 30 me 


*In shielded fixture. 


MECHANICAL 
Base - - - = ite, ee a a ee. | ai) ion - - Special, breechblock terminal surfaces 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals - - - : - - - - : - - - - - - - = §200°5C 
Anode Core - - - - - - - - - - - - - - - - - - 250° C 
Recommended Socket - - - - - - : : = - - = - - - - Eimac SK-800 Series 
Operating Position - - . - - - - - - - - - - - . - - - - - - Any 
Maximum Over-All Dimensions: 
Height - - - - - - ‘ : - - - - - - - - - - 4,75 inches 
Diameter - - - - - - : - 5 - : - : - - - - - - 3.36 inches 
Net Weight - - - - - - - - “ w - - - - - - - - - - 27 ounces 
Shipping Weight (Approximate) RS 2 YEG de Ae ee BON SC kj) ees ae WI 3 pounds 
CLASS-AB, RADIO-FREQUENCY LINEAR TYPICAL OPERATION 
D-C Plate Voltage - - - - - - 2000 2500 3000 volts 
AMPLIFIER D-C Screen Saude . - - . - - 325 325 325 volts 
(Single Side-Band Suppressed-Carrier Operation) D-C Grid Voltage’ - - = = =—60 —60 —60 volts 
Zero-Signal D-C Plate Curent - - - 250 250 250 ma 
MAXIMUM RATINGS Single-Tone D-C Plate Current - - - - 1.0 1.0 0.9 amp 
D-C PLATE VOLTAGE - > - - 3000 MAX. WATTS Two-Tone Average D-C Plate Current -~ - 700 700 640 ma 
D-C SCREEN VOLTAGE- - -  - 400 MAX. VOLTS prabenenten mpoeaenicnceh ie f=" NS Ay aed eke Sein day 
D-C PLATE CURRENT - E S 7 1.0 MAX. AMP Pu cicattaverscs D-C Pe Current* s YW 10 9 Her 
PLATE DISSIPATION - - - - 1000 MAX. WATTS Plate Output Power = = - = = = 1020 1450 1680 watts 
ae) SCREEN DISSIPATION - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION ae a = = 0 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


(Effective 3-18-59) Copyright 1959 by Eitel-McCullough, Inc, Supersedes sheet dated 8-15-57 
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CLASS-AB, AUDIO AMPLIFIER OR MODULATOR 
MAXIMUM RATINGS -_ - 


D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS 
D-C PLATE CURRENT - - - - 1.0 MAX. AMP 

PLATE DISSIPATION - - - - 1000 MAX. WATTS 


12 MAX. WATTS 
0 MAX. WATTS 


SCREEN DISSIPATION” - = é 
GRID DISSIPATION - . 2 zs 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - - - . 2000 2500 3000 volts 
D-C Screen Voltage - - - - - - 325 325 325 volts 
D-C Grid Voltage! - - - - - - —60 —60 —é0 volts 
Zero-Signal D-C Plate Current - - - 500 500 500 ma 

Max.-Signal D-C Plate Current Sheree ie 21059 2,0) .Gieamps 
Zero-Signal D-C Screen Current* - - - —4 -4 —4 ma 

Max-Signal D-C Screen Current* - -  - 70 70 #70 ma 

Effective Load, Plate to Plate - - 1650 2400 3450 ohms 
Driving Power - - - - - - - 0 0 0 watts 
Max-Signal Plate Output Powe - - - 2040 2900 3360 watts 


*Approximate values. 
1Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Ad- 
justment of the grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required 


to obtain the specified value of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


MECHANICAL 


Cooling—Sufficient cooling must be provided for the 
anode and ceramic-to-metal seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic-to-Metal Seals 200°C 
Anode Core C5Q2G 


A flow rate of 28 cubic feet per minute will be 
adequate for operation at maximum rated plate dissi- 
pation at sea level and with inlet air temperatures up to 
40°C. Under these conditions, 28 cfm of air flow cor- 
responds to a pressure difference across the tube and 
socket of 0.25 inch of water column. Experience has 
shown that if reliable long-life operation is to be ob- 
tained, the cooling air flow must be maintained during 
standby periods when only the heater voltage is ap- 
plied to the tube. 


At higher altitudes increased air flow will be re- 
quired. For example, at an altitude of 10,000 feet, a 
flow rate of 40 cfm will be required and will be ob- 
tained with a pressure drop across tube and socket of 
0.35 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume of 
air at the corresponding pressure drop and at the 
particular altitude. 


In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be borne in 
mind that operating temperature is the sole criterion 
of cooling effectiveness. Surface temperatures may be 
easily and effectively measured by using one of the 
several temperature-sensitive paints or sticks available 
from various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely thin 
applications must be made to avoid interference with 
the transfer of heat from the tube to the air stream, 
which would cause inaccurate indications. 


ELECTRICAL 


Heater—The rated heater voltage for the 4CX1000A 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize varia- 
tions in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 5% 
above or below the rated value. 


The cathode and one side of the heater are inter- 
nally connected. 

It is recommended that the heater voltage be ap- 
plied for a period of not less than 3 minutes before 
other operating voltages are applied. From an initial 
cold condition, tube operation will stabilize after a 
period of approximately 5 minutes. 


Control-Grid Operation—The grid dissipation rating 
of the 4CX1000A is zero watts. The design features 
which make the tube capable of maximum power op- 
eration without driving the grid into the positive region 
also make it necessary to avoid positive-grid operation. 

Although the average grid-current rating is zero, 
peak grid currents of less than one milliampere as read 
on a one-milliampere meter may be permitted to flow 
for peak-signal monitoring purposes. 


Screen-Grid Operation—Tetrode tubes may exhibit 
reversed screen current to a greater or lesser degree de- 
pending on individual tube design. This characteristic 
is prominent in the 4CX1000A and, under some op- 
erating conditions, indicated negative screen currents 
in the order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CX1000A is 12 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
d-c screen current approximates the screen input power 
except when the screen current indication is near zero 
or negative. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and screen, the 
peak screen voltage is equal to the d-c screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this tube if the indi- 
cated screen current, plate voltage and drive voltage 
approximate the “Typical Operation” values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive screen 
currents that may be encountered. Dangerously high 
plate currents may flow if the screen power supply 
exhibits a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished in 
several different ways. A bleeder resistor may be con- 
nected from screen to cathode; a combination of VR 
tubes may be connected from screen to cathode; or 
an electron-tube regulator circuit may be used in the 


screen supply. It is absolutely essential to use a bleeder 
if a series electron-tube regulator is employed. The 
screen bleeder current should approximate 70 milli- 
amperes to adequately stabilize the screen voltage. 
It should be observed that this bleeder power may be 
usefully employed to energize low-power stages of 
the transmitter. 


Plate Operation—The maximum rated plate dis- 
sipation power is 1000 watts. Except for brief periods 
during circuit adjustments, this maximum value should 
not be exceeded. 


The top cap on the anode cooler may be used as 
a plate terminal or a circular clamp or spring-finger 
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collet encircling the cylindrical outer surface of the 
anode cooler may be used. 

Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize 
radio-frequency losses. The anode cooler should be 
inspected periodically and cleaned when necessary to 
remove any dirt which might interfere with effective 
cooling. 


Special Applications—lIf it is desired to operate this 
tube under conditions different from those given here, 
write to the Application Engineering Department, 
Eitel-McCullough, Inc., San Carlos, California, for 
information and recommendations. 
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The Eimac 4CX5000A is a compact high-power ceramic and metal tetrode 
cooled by forced air. It is useful as an oscillator, amplifier, or modulator at frequencies 
up to 110 megacycles and is particularly suited for use as a linear single-sideband 
amplifier, class-AB: audio amplifier, or as a screen-modulated radio-frequency amplifier. 


A pair of these tubes will deliver 17.5 kilowatts of audio-frequency or radio- 
frequency power with zero driving power. The rated plate dissipation is five kilowatts 
for most classes of service and six kilowatts for class-AB operation. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. “Nom. Max 
Filament: Thoriated Tungsten 
Voltage - - - - - : - . - - 7.5 volts 
Current - . - - - . - - - ar HE. 78 amperes 
Amplification Factor (Grid-Screen) - - - - - 4.25 5.0 


Direct Interelectrode Capacitances, Grounded Cathode: 


Input - - - - - - - - - - - 106 uuf 
Olteus Mike ae ee MR SS MS 9 ee TR uuf 
Feedback - - - - - - - - - - - 0.75 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Nom. 
Input - - - - - 5 - - - - - - - - - - - = 47 uuf 
SE Oc Stich Se ieee iD ia | Sate ys. wg vo raf lS 1 
Feedback - - - : - z : = 2 : . 3 E a a — os OK uuf 
MECHANICAL 
Base - - - - - - - - - - - - - = - - - - - - Special concentric 
Maximum Seal Temperature - - = 4 = z L & ‘ ‘. 2 a E G Z 2 : 2 50S S 
Maximum. Anode-Core Temperature - = = : : = z : 4 : : - : e “ =e25088C 
Recommended Socket - E < - 7 : 2 : - : : = = : 2 - - Eimac SK-300 
Operating Position - - - - : - “ : 3 : - - - = - Axis vertical, base up or down 


Maximum Dimensions: 


eae ; ; ri a i ; " 3 - x : = = = - - - 9.13 inches 
ne eee ; : 5 ; ‘ ? é a = 7 = = = = - - - 4.94 inches 
praies i ' : : > i ' : 7 < Ma = i e S - = = : - - Forced air 
RCA eich MEE t= CRIN 6 Os Oh See aap, wot, i | Sue ee ae. 2 951k pounds 
Shipping Weight (Approximate) : é F : in i a , . ; : E ; ‘ oo erent 
é TYPICAL OPERATION 
page soa bapa hel EOWER AMPLIFIER (Frequencies below 30 megacycles) 
OR OSCILLATOR (Up to 30 megacycles) Spas lie ay, ge eel eet hts FSA cau pf 
Class-C Telegraphy (Key-down conditions) D-C Screen Voltage - - - -° - - - = 500 volts 
-C Gri - © ee ee = 850 volt 
MAXIMUM RATINGS D-C Grid Voltage volts 
D:Cr Plates Current. | - 9 - ae en ee 2.8 amperes 
Bee een SAGE ‘ z 7500 MAX. VOLTS DG Screens. Currenta.-9 00-5 ee 0.5 ampere 
D-C SCREEN VOLTAGE- - ~- 1500 MAX. VOLTS Co EA Fg Uy ual ch ha. RMON ey 
iy Rete ENT: ; y 3 MAX. AMPERES Peak R-F Grid Voltage - - - -* - - = 590 volts 
PLATE DISSIPATION - -  - 5000 MAX. WATTS Sarees cE 2 ster RR Een ents 
SCREEN DISSIPATION - -— - 250 MAX. WATTS siake’ Blailcilon time <x ine RE eee maaan rates 


GRID DISSIPATION . : - 75 MAX. WATTS Plate Output Power - - - - - - - = 16,000 watts 


(Effective 3-15-60) Copyright, 1956 by Eitel-McCullough, Inc. 
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RADIO FREQUENCY POWER AMPLIFIER 

OR OSCILLATOR (From 30 to 110 megacycles) 
Class-C Telegraphy or FM Telephony (Key-down conditions) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE: 


30 to 60 megacycles - : : 

60 to 110 megacycles - - 
D-C SCREEN VOLTAGE : 2 
D-C PLATE CURRENT: 


7000 MAX. VOLTS 
6500 MAX. VOLTS 
1500 MAX. VOLTS 


30 to 60 megacycles - . - 2.8 MAX. AMPERES 

60 to 110 megacycles - - 2.6 MAX. AMPERES 
PLATE DISSIPATION - - - 5000 MAX. WATTS 
SCREEN DISSIPATION’ - - - 250 MAX. WATTS 
GRID DISSSIPATION - - - 75 MAX. WATTS 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


Class-C Telephony (Carrier conditions except where noted) 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE - - 4 
D-C SCREEN VOLTAGE - c : 


5000 MAX. VOLTS 
1000 MAX. VOLTS 


D-C PLATE CURRENT - - - 2.5 MAX. AMPERES 
PLATE DISSIPATION* ~ - - - 3500 MAX. WATTS 
SCREEN DISSIPATION - - - 250 MAX. VOLTS 
GRID DISSIPATION - - - 75 MAX. WATTS 


*Corresponds to 5000 watts at 100-percent sine-wave modulation. 


SCREEN-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


(Carrier conditions except where noted) 
MAXIMUM RATINGS, Class-C Telephony (Per Tube) 


D-C PLATE VOLTAGE - - - 7500 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 750 MAX. VOLTS 
D-C PLATE CURRENT - - - 3.0 MAX. AMPERES 
PLATE DISSIPATION - : - 5000 MAX. WATTS 
GRID DISSIPATION . . - 75 MAX. WATTS 


TYPICAL OPERATION (Frequencies between 88 and 108 megacycles) 


D-C Plate Voltage - - - - - - - = 6500 volts 
D-C Screen Voltage - - - - - - - 750 volts 
D-C Grid Voltage - - - - - - - - —350 volts 
D-C Plate Current - - ce - : - - 2.3 amperes 
D-C Screen Current - - - - - - - - 0.2 ampere 
D-C Grid Current - - - - - - - 0.05 ampere 
Driving Power - - - - - - - - - 25 watts 
Useful Output Power - - - - - - - - 10,000 watts 


TYPICAL OPERATION (Frequencies below 30 megacycles) 


D-C Plate Voltage - - - - - - - - 5000 volts 
D-C Screen Voltage - - - + - - = - 500 volts 
Peak A-F Screen Voltage hale 100- lait modulation) 450 Volts 
D-C Grid Voltage - - - - - —400 volts 
D-C Plate Current - - - - - - - - 1.4 amperes 
D-C Screen Current - - - - - - - - 0.26 ampere 
D-C Grid Current - - - - - - - - 0.05 ampere 
Peak R-F Grid Voltage - - - - - - - 520 volts 
Grid Driving Power - - - - - - - = 25 watts 
Plate Dissipation - - - - - - - - 1100 watts 
Plate Output Power - - = - - = 5.8 kilowatts 


TYPICAL OPERATION Lee derast below 30 megacycles, per tube) 


D-C Plate Voltage’ - - - - 7500 7500 = volts 
D-C Screen Voltage - - - - - = 350 350 ~—s volts 
Peak A-F Screen Voltage 

(For 100-percent tae, - - - 550 550s volts 
D-C Grid Voltage . - - - - —300 —300 volts 
D-C Plate Current - - : “ - - 0.9 1.14 amperes 
D-C Screen Current* - - - - - —0.01 —0.01 amperes 
D-C Grid Current - - - = - - 0.015 0.03 amperes 
Peak R-F Grid Voltage - - - - - 350 375 volts 
Grid Driving Power - - = < - - 7 11 watts 
R-F Load Impedance - - - - _- 2000 1600 ohms 
Plate Dissipation - - - - - - 4000 5000 = watts 
Useful Output Power - - - - + 2750 3550 = watts 


*D-C Screen Current is a function ei loading; values of plus or minus 
20 milliamperes may be considered typical at carrier level. 


NOTE: Two tubes can be employed under conditions listed in the first column to obtain more than five kilowatts plate output power. Like- 
wise, three tubes can be utilized at conditions listed in the second column to obtain better than ten kilowatts output power. 


AUDIO-FREQUENCY AMPLIFIER OR MODULATOR 
Class-AB, 
MAXIMUM RATINGS (Per Tube} 


D-C PLATE VOLTAGE - - = 
D-C SCREEN VOLTAGE - - 2 


7500 MAX. VOLTS 
1500 MAX. VOLTS 


D-C PLATE CURRENT - - - 4.0 MAX. AMPERES 
PLATE DISSIPATION - - - 6000 MAX. WATTS 
SCREEN DISSIPATION” - - - 250 MAX. WATTS 
GRID DISSIPATION : - - 75 MAX. WATTS 


TYPICAL OPERATION, two tubes 


D-C Plate Voltage - - - 4000 5000 6000 7000 volts 
D-C Screen Voltage - - - 1250 1250 1250 1250 volts 
D-C Grid Voltage - - - —270 —280 —310 —325 volts 


5.10 4.40 4.25 3.65 amperes 
1.25 1.00 0.83 0.70 amperes 


Max.-Signal Plate Current 
Zero-Signal Plate Current 


Max-Signal Screen Current - 0.35 0.33 0.30 0.24 amperes 
Zero-Signal Screen Current - 0 0 0 0 amperes 
Peak A-F Driving Mollie he - 250 240 270 235 volts 
Driving Power - - - 0 0 0 0 watts 


Load Resistance, patito Pinte 1500 2370 2940 4100 ohms 
Max.-Signal Plate Dissipation - 4200 4200 4200 4200 watts 
Max.-Signal Plate Output Power 11,500 13,500 17,000 17,500 watts 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB; 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE .- = i 
D-C SCREEN VOLTAGE - = " 


7500 MAX. VOLTS 
1500 MAX. VOLTS 


D-C PLATE CURRENT - - - 4.0 MAX. AMPERES 
PLATE DISSIPATION . - - 6000 MAX. WATTS 
SCREEN DISSIPATION .- . - 250 MAX. WATTS 
GRID DISSIPATION - - - 75 MAX. WATTS 


TYPICAL OPERATION, Peak-Envelope or Modulation-Crest Conditions, 
(Frequencies below 30 dh beed Ad 


D-C Plate Voltage’ - - on ec - - 7500 volts 
D-C Screen Voltage =< =~ = += = = = = 1250 volts 
D-C Grid Voltage* - - - - - - - —300 volts 
Max.-Signal Plate Ciena - - - - - - 1.9 amperes 
Zero-Signal Plate Current - - - 0.50 ampere 
Max.-Signal Screen Current - - - - - 0.20 ampere 
Peak R-F Grid Voltage - - - - oe Ie - 300 volts 
Driving Power - - - - - - - - 0 watts 
Plate Dissipation - - - - - 4200 watts 


Plate Output Power** - - - 10,000 watts 


*Adjust grid voltage to Berain Petigiad Zero- Signal plate current. 
**PEP output or r-f output power at crest of modulation envelope. 


NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and 
confirmed by direct tests. No allowance for circuit losses, either input or output, has been made. Exceptions are .distinguished 


by a listing of “Useful’’ output power as opposed to "'Plate" 
obtained from existing equipment(s) and the output power is that measured at the load. 


output power. Values appearing in these groups have been 
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APPLICATION 


MECHANICAL 


Mounting—The 4CX5000A must be operated with its 
axis vertical. The base of the tube may be down or up 
at the convenience of the circuit designer. 


Socket—The Eimac Air-System Socket Type SK-300 
is designed especially for the concentric base terminals 
of the 4CX5OOOA. The use of recommended air-flow 
rates through this socket provides effective forced-air 
cooling of the tube. Air forced into the bottom of the 
socket passes over the tube terminals and through an 
Air Chimney, the SK-306, into the anode cooling fins. 


Cooling—The maximum temperature rating for the 
external surfaces of the 4CX5OOOA is 250°C. Suffi- 
cient forced-air circulation must be provided to keep 
the temperature of the anode at the base of the cool- 
ing fins and the temperature of the ceramic-metal seals 
below 250°C. Air-flow requirements to maintain seal 
temperatures at 200°C in 50°C ambient air are tabu- 
lated below. 


SEA LEVEL 10,000 FEET 


Plate Air Flow Pressure 
Dissipation* 
(Watts) (CFM) 


‘ Pressure 
peda Drop (Inches 


of water) 


Drop (Inches P 
of water) (CFM) 


°Since the power dissipated by the filament 
represents about 560 watts and since grid-plus- 
screen dissipation can, under some conditions, 
represent another 200 to 300 watts, allowance 
has been made in preparing this tabulation 
for an additional 1000 watts dissipation. 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be increased to obtain equivalent 
cooling. The flow rate and corresponding pressure dif- 
ferential must be determined individually in such cases, 
using maximum rated temperatures as the criteria for 
satisfactory cooling. 


ELECTRICAL 


Filament Operation—The rated filament voltage for 
the 4CX5000A is 7.5 volts. Filament voltage, as meas- 
ured at the socket, should be maintained at this value 
to obtain maximum tube life. In no case should it be 
allowed to deviate by more than 5 percent from the 
rated value. 


Electrode Dissipation Ratings—The maximum dissi- 
pation ratings for the 4CX5000A must be respected to 
avoid damage to the tube. An exception is the plate 
dissipation, which may be permitted to rise above the 
maximum rating during brief periods, such as may 
occur during tuning. 


Control Grid Operation—The 4CX5000A control 
grid has a maximum dissipation rating of 75 watts. Pre- 
cautions should be observed to avoid exceeding this 
rating. The grid bias and driving power should be kept 
near the values shown in the “Typical Operation” sec- 
tions of the data sheet whenever possible. 


Screen-Grid Operation—The power dissipated by 
the screen of the 4CX5000A must not exceed 250 
watts. 


Screen dissipation, in cases where there is no ac 
applied to the screen, is the simple product of the 
screen voltage and the screen current. If the screen 
voltage is modulated, the screen dissipation will de- 
pend upon loading, driving power, and carrier screen 
voltage. 


Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed with filament and screen voltages 
applied. Suitable protective means must be provided to 
limit the screen dissipation to 250 watts in the event 
of circuit failure. 


Plate Dissipation—The plate-dissipation rating for 
the 4CX5000A is 5000 watts for most applications but 
for audio and SSB amplifier applications, the maximum 
allowable dissipation is 6000 watts. 


When the 4CX5000A is operated as a plate-modu- 
lated r-f power amplifier, the input power is limited 
by conditions not connected with the plate efficiency, 
which is quite high. Therefore, except during tuning 
there is little possibility that the 3500-watt maximum 
plate dissipation rating will be exceeded. 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, write to the Application Engineering De- 
partment, Eitel-McCullough, Inc., 301 Industrial Road, 
San Carlos, California, for information and recommen- 
dations. 
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4PR60R 


& RADIAL-BEAM 
PF. PULSE TETRODE 
ce EITEL“-Mc @ULLOU GH, INc. : 
SAN BRUNO, CALIFORNIA MODULATOR 
| AMPLIFIER 


The Eimac 4PR60A is a high-vacuum tetrode intended for pulse-modulator 
service in circuits employing inductive or resistive loads. This tube unilaterally 
replaces the 715C and the 5D21. 


The 4PR60A has a maximum plate dissipation rating of 60 watts, is cooled 
by radiation and convection, and delivers pulse power output in the range of 
300 kilowatts with one kilowatt of pulse driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-coated, Unipotential 
Heater Voltage - - - - - - - - - - - 26.0 volts 
Heater Current - - - - - - = - - - 2.25 amperes 
Minimum Heating Time - - - - - - - - 3 minutes 


Direct Interelectrode Capacitances (Average) 


Grid-Plate (without shielding) - - - - - - - 0.3 ppf 
OTe ee ee an ae ete eee Mee We ee 42 OM ant 
Dulpuneee mit eraeherlib re nti hi At igloos 
e MECHANICAL | 
Bainimum Shock Test... = - - - = <-- - = = = = #& = = = # = = we - =57 200g 
Base ws Bisuiia, MARR SRi = ee Fits E. F. Johnson Co. Socket Number 122-234 or equivalent 
Mounting Position - - - - - - = = = = © = = = © = = + © = = = = = > Any 
Cooling - - - - - - - = = © = = = = = = = = = = = Radiation and Convection 
Recommended Heat Dissipating Plate Connector - - - - - - = = = = = = Eimac HR-8 
Maximum Over-all Dimensions 
Length ape ee eee al Kem low em 8 S| te ie Pee ee! Be eS TG inches 
Diametet:t=< = os, poh Picwle, cae eo oa a, ete ete cae SR eI NCEE 
INGTS VV GION no atiecepegerr a eg nim Sey ete ie SS ee ae ea ay eo OE ounces 
ShippingWeight - - - - - - - = = = = = = = = = = = = = = = = 1.75 pounds 
RATINGS 
MAXIMUM RATINGS—Pulse Modulator Service (Per Tube) TYPICAL OPERATION 
D-C PLATE VOLTAGE - - - 20 MAX. KILOVOLTS Pulse Modulator (Per Tube) 
D-C SCREEN VOLTAGE! . - 1.5 MAX. KILOVOLTS D-C Plate Voltage ‘ ; : . 15.8 20.0. kilovolts 
D-C GRID VOLTAGE? - : - —1.0 MAX. KILOVOLT Pulse Plate Current - - - . 14.0 16.0 amperes 
PEAK POSITIVE GRID VOLTAGE - 300 MAX. VOLTS D-C Screen Voltage - - - 1.25 1.25  kilovolts 
PEAK PLATE CURRENT -_ - 18 MAX. AMPERES Pulse Screen Current™ - 4.0 3.0 amperes 
PEAK POSITIVE PLATE VOLTAGE MAX. KILOVOLTS OG; Grid Noltage i Soi) 5 Alert, 2000, 2600. ° yorts 
EAK POS E A J 25 MAX. Pulse Grid Current* - - - - 1.1 1.1 amperes 
PLATE DISSIPATION (AVERAGE) - 60 MAX. WATTS Pulse Positive Grid Voltage - - 100 100 volts 
SCREEN DISSIPATION (AVERAGE) 8 MAX. WATTS mie r re = > = - : ta a 
uise eng - - - - usec 
SEAL TEMPERATURES , E 200 MAX. DEG. C Peak Positive Plate Voltage - - 25 25. kilovolts 
gb eo. ae ie" Re te Peak Plate Current = - . - - 16 18 amperes 
“e or pea ate currents in excess o amperes, e u sna no * 
exceed 0.001, and the product of peak curreat in Se sees ‘nd pulse Suis: Power Input i F , 3 220 320 kilowatts 
ee duration in microseconds shall not exceed 40. The tube shall not be ulse Power Output - > : - 210 305 kilowatts 
4 operated for longer than 5 microseconds in any 100 microsecond Plate Output Voltage - - - 15.0 19.0 kilovolts 
interval. 1Screen grid series protective resistance shall be 20,000 ohms, minimum. 
For peak plate current values of less than 5 amperes, the pulse é ; 
duration-current factor of 40 applies, and the plate dissipation rating » *Control grid series resistance shall be 100,000 ohms, maximum. 


of 60 watts determines the maximum permissible duty. *Approximate values. 


(Effective 3-22-54) Copyright 1954 by Eitel-McCullough, Inc. iy Indicates change from sheet dated 8-15-52. 
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APPLICATION 


MECHANICAL 
Mounting—The 4PR60A may be mounted and 
operated in any position. A flexible connecting 
strap should be provided between the plate ter- 
minal and the external plate circuit. 


The 4PR60A is designed to withstand 200g 
shocks of short duration transferred to the tube 
through clamps on the metal skirt. Such clamps 
must be shaped to fit the contour of the skirt and 
must be fastened to the tube before being tight- 
ened to the chassis in order that no distorting 
force will be applied. No lateral pressure or 
clamping action should be applied to the base pins 
or to any part of the tube other than the skirt. 
The skirt is internally connected to the cathode. 


Adequate ventilation must be provided so that 
the seals and envelope under operating conditions 
do not exceed 200°C. 


ELECTRICAL 


Heater Voltage—The heater voltage, as measured 
directly at the heater pins, should be the rated 
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value of 26.0 volts. Variations in heater voltage 
must be kept within the range from 23.4 to 28.6 
volts. 

Screen Dissipation—The average power dissipated 
by the screen of the 4PR60A must not exceed 
eight watts. A protective series resistance of not 
less than 20,000 ohms must be inserted in the 
screen-voltage supply circuit and the screen 
should be adequately by-passed directly to the 
cathode by means of a suitable capacitor. 

Plate Voltage—tThe plate-supply voltage for the 
4PR60A should not exceed 20 kilovolts. In circuits 
employing inductive loading, the peak instantan- 
eous plate voltage should not exceed 25 kilovolts. 
Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation of the 4PR60A should 
not be allowed to exceed 60 watts. Plate dissipa- 
tion in excess of maximum rating is permissible for 
short periods of time, such as during adjustment 
procedures. The 4PR60A should not be operated 
without a heat dissipating plate connector such 
as the recommended Eimac HR-8. 


EIMAC 4PR60A 
TYPICAL 
PLATE CUT-OFF 
CHARACTERISTICS 


SCREEN VOLTAGE — VOLTS 


. 1500 


PLATE VOLTAGE — KILOVOLTS 


> Indicates change from sheet dated 8-15-52. 
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ToT MAX, QIA-4 PINS 


DIMENSIONS 
IN_ INCHES 


BOTTOM VIEW 
THE BASE SHALL BE CAPABLE OF 
ENTERING A GAUGE 1/4" THICK 
HAVING 4 HOLES WHOSE DIA'S AR 
6x) 214" AND WHICH ARE LOCATED ON %* CYLINDRICAL SURFACE AVAILABLE 


11716" CENTERS AND A CENTER FOR CLAMPING MUST NOT BE 
HOLE OF .250" DIA. DEFORMED BY ACTION OF CLAMPS 
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TENTATIVE DATA 


4W300B 


RADIAL-BEAM 
POWER TETRODE 


The Eimac 4W300B is a compact radial-beam tetrode with a max- 
imum plate-dissipation rating of 300 watts anda maximum input- 
power rating of 500 watts. Electrically identical to the Eimac 
4X250B, it is intended for use where water cooling is preferred or 
where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Mingy  Nomia, Max. 
Cathode: Oxide-Coated, Unipotential 


Heating Time - 30 60 seconds 
Heater: Voltage - - - 6.0 volts 
Current - - m3 Tete amperes 
Amplification Factor (Grid-Screen) Suz 
Transconductance (Ip=200 ma.) 12,000 umhos 
Frequency for Maximum Ratings 500 mc 
Interelectrode Capacitances, Grounded Cathode:* Min. Nom. Max, 
Input - = ~ - - - 14,2 L72eeuue 
Output - - - - - - 4.0 53-07 luur 
Feedback - ~ - - ~ - ~ = 0, 0G u0ur 
Interelectrode Capacitances, Grounded Grid and Screen:* 
Input ~ ~ - - - ~ - loeu uuf 
Output ~ - - - - ~ 4.0 5.0 uuf 
Feedback - - - - ~ ~ - 0.01 uuf 
MECHANICAL 
Base - - - - - - - - 9-pin, special 
Maximum Operating Temperatures: 
Glass-to-Metal Seals ~ ~ - = - L750 
Ceramic-to-Metal Seals - ~ - - - ~ 250° C 
Cooling (See following page) - - - - - Water and forced air 
Recommended Socket - - - - - Eimac SK-600 Series 
Operating Position - - - - - - Vertical, base down or up 
MAXIMUM RATINGS Class-C Class-C Class-AB 
Plate Mod Teleg or FM Audio or SSB 
D-C PLATE VOLTAGE - - 1500 2000 2000 MAX, VOLTS 
D-C SCREEN VOLTAGE - - 300 300 400 MAX, VOLTS 
D-C GRID VOLTAGE - ~ -250 -250 «es MAX, VOLTS 
D-C PLATE CURRENT - - 200 250 250 MAX, MA 
PLATE DISSIPATION - ~ 200 300 300 MAX, WATTS 
SCREEN DISSIPATION - - 12 TZ 12 MAX, WATTS 
GRID DISSIPATION - - 2 2 2 MAX, WATTS 


*In Shielded Fixture. 


(Effective 6-15-60) Copyright 1960 by Eitel-McCullough, Inc. 
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TYPICAL OPERATION - - - D-C Plate Power Driving Power 
Voltage Input Power Output 
(Volts) (Watts) (Watts) (Watts) 

Class-C Amplifier 


Telegraphy or FM - - 2000 500 3 390 

Plate Modulated - - 1500 300 2 230 
Class-AB Amplifier 

Audio (Two tubes) - ~ 2000 1000 0 600 

SSB (One tube) - - 2000 500 0 300 


COOLING 


The water-cooled anode requires a minimum of 1/16 gallon of cooling water per minute 
for the rated plate dissipation of 300 watts. The outlet-water temperature should not 
exceed 70° C and the system pressure should not exceed 50 pounds per square inch. The 
pressure drop across the cooler with the specified flow is approximately 0.02 pounds per 
square inch, 


The glass-to-metal seals and the ceramic-to-metal seals must be cooled by forced air. 
At frequencies below 30 megacycles and when one of the recommended sockets is used, a 
flow rate of 1.0 CFM is sufficient. As the operating frequency is increased, the air-flow 
rate must be increased. At 500 megacycles a minimum of 3.8 CFM is required. In all 
cases, seal temperatures are the criteria which determine cooling effectiveness. 


DIMENSION DATA 


NUT-NYLON SWAGELOK 402-1 
FOR 1/4 0.D. TUBING 


WATER_INPUT 
= 
eS f 


ANODE COOLER 


SCREEN GRID 


CONTACT OUTER 
CYLINDRICAL 


SURFACE ONLY I FH by 
S ap 4 eal 
& @ 


PIN NO. | SCREEN 

PIN NO. 2 CATHODE 

PIN NO. 3 HEATER 

PIN NO. 4 CATHODE 

PIN _NO. 5 I.C. (D0 NOT USE FOR 
EXTERNAL CONN.) 

PIN NO. 6 CATHODE 

PIN NO. 7 HEATER 

PIN NO. 8 CATHODE 

CENTER PIN-CONTROL GRID 


NOTES: 
|. DIMENSIONS IN INCHES. 
2. (%) LENGTH AVAILABLE FOR CONTACT. 


Printed in U.S.A. 82587 
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4W 20,000A 
ADDENDUM 


IMPORTANT ADDENDUM 
To Eimac 4W20,000A Data Sheet 
Dated 2-27-54 


Recent improvements in cathode design 
have enabled Eimac to use a more efficient 
cathode in the 4W20,000A and 3W10,000A3 
resulting in a reduction in the power required 
for cathode heating. This reduces the normal 
power for CW operation from 3000 watts to 
2500 watts. 


Also, in order to better advise the users of 
these tubes, the following is issued as a supple- 
ment to the 4W20,000A data sheet and is 
equally applicable to the 3W10,000A3. Para- 
graph three of the section on cathode heating 
of the 4W20,000A data sheet should be deleted 
and the following paragraph substituted: 


"For maximum tube life the filament volt- 
age, as measured directly at the filament 
terminals, must be reduced after the cathode 
has reached operating temperature. The proper 
operating voltage value for a given cathode 
bombardment power may be found in the table 
below. The filament voltage should remain at 
the 10.0 volt value until the cathode has 
reached full operating temperature, an interval 
of approximately thirty seconds. The filament 
voltage should be maintained to within 5% of 
the proper operating value and the cathode 
bombardment power should be held within plus 
or minus 100 watts of the recommended value. 


Cathode Bombardment 
Power 2000 2250 2500 2750 3000 


Filament Voltage 6.0 5.2 4.3 3.2 2.0 


A cathode bombardment power of 2500 watts 
is normal for average CW conditions. In ap- 
plications requiring values of cathode currents 
in excess of 150 amperes the cathode bom- 
bardment power may be increased to a value 
between 2500 and 3000 watts as required." 


Note: This sheet should be inserted in your Eimac catalog 
immediately preceeding the 4W20,000A data sheet. 


EITEL-McCULLOUGH, INC. 
San Bruno, California 


1-81905 


TENTATIVE DATA 


4W20,000f 


RADIAL-BEAM 
POWER TETRODE 


EITEL-McCULLOUGH, 


SAN BRUNO, CALIFORNIA 


The Eimac 4W20,000A is a high-power, water-cooled transmitting tetrode having a maximum 
plate dissipation rating of 20 kilowatts. This tube will operate efficiently as a power-amplifier at 
frequencies up to 250 Mc. A single 4W20,000A operating as a television visual r-f amplifier will deliver 
a synchronizing power output of 26 kilowatts at 216 Mc., with a 5-Mc. bandwidth. 


The coaxial terminal arrangement of the tube is ideally suited for use in cavity circuits. The 
cathode is a unipotential thoriated tungsten cylinder of rugged construction, heated by electron 


bombardment. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Cathode: Unipotential, thoriated tungsten. Heated by electron bombardment. 
> D-C Voltage (Approx.) - - - - - - 1400 volts 
b D-C Current (Approx.) - - - - - - 1.8 amperes 
Filament: Thoriated Tungsten, Helical 
Voltage os = ms < e = = = 10 volts 
Current (without cathode bombardment) - - 30 amperes 
Current (with cathode bombardment) - - - 25 amperes 
Maximum allowable starting current — - - - 50 amperes 
Direct Interelectrode Capacitances (Average) 
Gril Fidteee eee ee cen Stan 
utput = “ = = 2 2 = pee 
Screen-Grid Mraplification Factor Wate - - . 5 
Transconductance (Iph—6.6 A.,Epb—3.0 kV., E B00) V.) 75,000 «mhos 
MECHANICAL 
Base - - - - - - - - - - - - - - Special, Concentric 
Mounting Peenon 2 - “ - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - : - Water and Forced Air 
Maximum Over-all Dimensions 
Length - - ” - - - - - - - - - - - 15.2 inches 
Diameter - - - - - - - - - 7 - - - 5.0 inches 
Net Weight - - - - - - - - - - - - - - - 7.6 pounds 
Shipping Weight = - - - - - - - - - - - - - 40 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION sy pees 
Class-B Linear Amplifier—Television Visual Service 
MAXIMUM RATINGS (per tube (Per tube, 5-Mc. Bandwidth up to 216 Mc.) 
D-C PLATE VOLTAGE - ‘i r i SoM ake RY Peak Synchronizing Level 
D-C PLATE CURRENT - - - - 15 MAX. AMP Preatimcdante * ; ; "4 \ f énOtrohnne 
PLATE DISSIPATION = - - - = 20 MAX. KW Effective Length of Plate Line - - - -  % wave 
SCREEN DISSIPATION’ - - - - 200 MAX. WATTS  D-C Plate Voltage - : : - = : het volts 
. : a < 60 MAX. WATTS D-C Screen Voltage - - - = - = volts 
GRID DISSIPATION D-C Control Grid Voltage - - - = - —150 volts 
TYPICAL OPERATION D-C Plate Paes Bs = - - - > on amps 
D-C Screen Current (approx. - - - - ma 
Class-C Telegraphy or FM Telephony (Per tube—220 Mc.) D.C ControlGrid’Gurrent- (approx). fi ¥ 90 ma 
D-C Plate Voltage - - - 5000 6000 7000 volts Peak R-F Grid Input Voltage  - - - - 280 volts 
D-C Screen Voltage - - 1200 1200 1200 volts Driving Power (approx.) = - - - - - 500 watts 
DeCiGrdiVoltegatiaue acal wou 350. 3702 400. voltshin | Plate: Powet Inputeei See a ee a a 
D-C Plate Current - - - 3.6 3.6 3.4 amps Plate Dissipation : ~ ci 2 ie re 
nicicrraent Current Useful Plate Power Output. - - - - w 
(approx.)* - - - 167 167 167. ma Black Level 
D-C Grid Current (approx.) - 50 50 50 ma D-C Plate Current - = z = = E 4.5 amps 
Peak R-F Input Voltage - - 455 475 505 volts D-C Screen Current - - - - - 100 ma 
Driving Power (approx.)* - 750 780 830 watts D-C Control Grid Current (onnrox = = = 45 ma 
Screen Dissipation - B x 200 200 200 watts Peak R-F Grid Input Voltage - - - - 220 volts 
Plate Power Input - E- ¥ 18 21.6 238 kw Driving Power (approx.) - - - - - 300 watts 
PI Dissipati i x 70 86 30 kw Plate Power Input - - - - 2 = 32 kw 
Od ale le ; : Plate Dissipation . - - : ° - 16.5 kw 
Useful Power Output ; : 9.2 1.5 13.0 kw Useful Power Output - - - - - - 15.5 kw 
*The performance figures listed above are obtained by calculation These 216 Mc. typical performance figures were obtained by direct 
from the characteristic tube curves and confirmed by direct tests. measurement in test equipment. The output power is useful power 
The driving power and output power allow for losses associated with measured in a load circuit. The driving power is that taken by the 
practical resonant circuits. tube and a Practical resonant grid circuit. These figures are subject 


to variation and in many cases, with further refinement and improved 
techniques, better performance might be obtained. 


(Effective 2-27-54) Copyright, 1954 by Eitel- McCullough, Inc. SWRA 4 OS indicates change from sheet dated 3-1-53 
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Note: Typical operation data are based on conditions of adjusting to a specificied plate current, maintaining fixed conditions of grid bias, screen 
voltage, suppressor voltage and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power 
output between tubes even though there may be some variation in grid, screen and suppressor currents. Where grid bias is obtained principally 
by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable. 


APPLICATION 


Mounting— The 4W20,000A must be mounted 
vertically. Base-down or base-up mounting is 
optional. 


The co-axial contact surfaces provided for 
connection to the filament, cathode, grid, screen, 
and anode are of successively larger diameters to 
facilitate removal and replacement of tubes. 


Cavity circuits may be designed around the 
dimensions shown in the outline drawing. At 
very high frequencies the points of contact be- 
tween the tube and the external circuit will be 
required to carry high values of charging current. 
It is, therefore, essential that the contactors make 
firm and uniform contact between the terminal 
surfaces of the tube and the external circuit. 
Particular care should be taken that the contactors 
are not inadvertently forced out of shape, and 
that all contact surfaces are maintained free from 
dust or other foreign matter which would prevent 
uniform electrical connection. At VHF, poor con- 
tact by one finger of a multi-finger collet can re- 
sult in local overheating which may damage the 
tube seals. 


Although contact fingers or slotted collets are 
often made an integral part of cavity circuits, 
there is some advantage to reversing the plan by 
providing contact-finger assemblies which are de- 
signed to be clamped firmly to the terminal sur- 
faces of the tube itself and to make sliding contact 
with the cavity as the tube is inserted. This 
arrangement facilitates replacement of worn or 
damaged contactors and tends to remove inci- 
dental local heating from the vicinity of the tube 
seals. ‘Cubes held in reserve for emergency re- 
placement may be fitted with contact-finger 
assemblies and water-line extensions to minimize 
lost time in making changes. 


Cathode Heating Power—The cathode of the 
4W20,000A is a unipotential, thoriated tungsten 
cylinder, heated by electron bombardment of its 
inner surface. Bombardment is obtained by using 
the cylindrical cathode as the anode of a diode. 
A helical filament is mounted on the axis of the 
cathode cylinder to supply the bombarding elec- 
trons. A d-c potential of approximately 1400 
volts is applied between the filament and the 
cathode cylinder, and the recommended cathode 
heating power of 2500 watts is obtained with 
approximately 1.8 amperes. 


The inner filament is designed to operate un- 
der space-charge limited conditions so that the 
cathode temperature may be varied by changing 
the voltage applied between the inner filament and 
the cathode cylinder. 


For maximum tube life the filament voltage, 
as measured directly at the filament terminals, and 
the cathode power should be held at their rated 
values. Variations in filament voltage should be 
held within the range of 9.5 to 10.5 volts, cathode 
power within the range of 2250 to 2750 watts. 


Further increases in cathode efficiency will 
result in a decrease in the cathode bombardment 
power requirements. The cathode bombardment 
power supply should, therefore, be capable of pro- 
viding a minimum of approximately 2000 watts. 


Caution: It must be kept in mind that the fila- 
ment is at a potential of 1400 volts d-c with respect 
to ground. The filament transformer and volt- 
meter must be adequately insulated for this 
voltage. 


Grid Voltage Regulation— [he practice of design- 
ing grid voltage supplies to maintain adequate 
regulation under conditions of varying grid current 
is particularly desirable with the 4W20,000A. 
Because the cathode of the 4W20,000A is a com- 
plete cylinder, grid temperatures run higher than 
usual. For this reason, even with no excitation, 
control grid current reversal might conceivably be 
several milliamperes and safe design should allow 
for possible peaks on the order of 100 milli- 
amperes. 


Anode Cooling— [he water-cooled anode requires 
6 gallons per minute of cooling water for the rated 
20 kilowatts of plate dissipation. This corresponds 
to a pressure drop of | pound per square inch across 
the water jacket. The inlet water pressure must not 
exceed a maximum of 50 pounds per square inch. 


The outlet water temperature must not exceed 
a maximum of 70°C under any conditions. 


Seal Cooling—The grid and screen tube contact 
surfaces and adjacent glass and ceramic must be 
cooled by high-velocity air which may be accom- 
plished by means of ring manifolds. The quantity, 
velocity and direction of air must be adjusted to 
limit the maximum seal temperatures to 150°C. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION”, POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 
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The cathode and filament stem also require 
forced-air cooling in sufficient quantity so that 
the region on the cathode terminal opposite the 
glass of the grid terminal seal does not exceed a 
maximum of 150°C. The major portion of this 
air must be guided along the surface of the ter- 
minal sleeve. The remaining air flows through 
the nine holes inside the terminal sleeve, cools 
the filament stem and vents through the three 
holes in the tube base enclosed by the outer fila- 
ment spring collet connection. 


By employing a cathode collet such as 
is shown in the accompanying drawings, the 


ow 


od 
“4W20,000A 


recommended cooling requirements will be 
fulfilled with an air flow of 25 cubic feet per 
minute at a static manifold pressure of 2 inches 
of water. 


Tube temperatures may be measured with the 
aid of ““Tempilaq’’, a temperature-sensitive 
lacquer manufactured by the ITempil Corporation, 


11 West 25th St., New York 10, N. Y. 


Air and water flow must be started betore 
filament and cathode power are applied and main- 
tained for at least two minutes after the filament 
and cathode power have been removed. 
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4W20,000A/3WI0,000A3 
SUGGESTED STEM AIR COOLING 
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4W20,000A/3WI0,000A3 
CATHODE COLLET 


MILL _I8 SLOTS .OIO WI 
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MATERIAL: BERYLLIUM COPPER 

HEAT TREAT: R.40* 

FINISH: SILVER PLATE APPROX. 
0005" TO oo!" 


* 385°C FOR APPROX. 5-6 HRS. 
IN NON-REDUCING ATMOSPHERE 
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> WATER _INPUT 
COOLER _ UP 
WATER LINES 


+ 0.0 COPPER TUBING WITH + 
S.A.E. FLARE FITTING NUTS 


ANODE 


SCREEN GRID 


4% DIA. MAX. 


CONTROL GRID 


CATHODE 
FILAMENT Z| 
.250* O10 DIA, 
|.000+.010 DIA. 
i} 
l 2 DIA. MAX: i 
+l. 
Pas te ale 
25DIA. MIN: SEE NOTE | 
3 Eloy 
4-32 
pt oge 
o 3 — 30 


ALL DIMENSIONS 
IN INCHES 


BOTTOM VIEW 


b Indicates change from sheet dated 3-1-53 


COOLING AIR 


NOTE |. GLASS DIAMETER LESS 
THAN MINIMUM DIA. OF 
CONTROL GRID CONTACT 


SURFACE. 


* CONTACT AREA 
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AX190A 
AX1900 


RADIAL-BEAM 
POWER TETRODE 


EITEL-McCULLOUGH, INC. 


S A N CA” RE Cais SOA PE ek OR ON eA 


The Eimac 4X150A and 4X150D tetrodes are compact power tubes intended for 
use as amplifiers, oscillators, or frequency multipliers at frequencies up to 500 mega- 
cycles. The 4X150A is designed to operate with a heater voltage of 6.0 volts, whereas 
the 4X150D is designed for operation at a heater potential of 26.5 volts. Otherwise, 
the two tube types have identical characteristics. 

Recent improvements in the 4X150A and 4X150D have allowed an increase in 
maximum plate-dissipation ratings for all classes of service. Further, the maximum 
plate-voltage rating has been raised for operation at frequencies below 150 megacycles. 


re 


MADE iN eer 


GENERAL CHARACTERISTICS 


» ELECTRICAL 
Min. Nom. Max. 
Cathode: Oxide-Coated, Unipotential 
Heating Time 30 60 seconds 
Cathode-to-Heater Potential +150 volts 
Heater: Voltage 4X150A 6.0 
Current 4X150A . 2.3 3.8 amperes 
Voltage 4X150D 26.5 volts 
Current 4X150D . 0.5 0.62 ampere 
Amplification Factor (Grid-to- ly 4 6 


Direct Interelectrode Capacitances, Grounded Cathode: ‘a 


Min. Max. 

Input 14.5 17.0 vuf 

Output 4.0 4.3 uuf 

Feedback Ace : , 0.05 uuf 

Frequency for Maximum Rotinas 5 150 me 

Highest Useful Frequency 500 mc 
*In Shielded Fixture 

MECHANICAL 
Base f Special 9-pin 
® Maximum Operaiing Parinarnigean: 

Base Seals . - ° 175°C 

Anode Seal A 200° C 

Anode Core ay eee 2 DO 

Recommended Socket A Emad SK-600 series 

Operating Position : Any 


Maximum Dimensions: 


Height . . 2.404 inches 
Diameter oe Reh ha Shure 3 . 1.640 inches 
OOUNG ME ase e iach ee cl ei) er stay «Mele “ Forced Air 
Net Weight . . . 4 ounces 
Shipping Weight (aeproxivatel? : 1.6 pounds 
) RADIO-FREQUENCY POWER AMPLIFIER p TYPICAL OPERATION os Ot oe eee mre ce 
OR OSCILLATOR D-C Plate Voltage. . . . . 500 1000 1500 2000 1250 volts 
cl C Tel h FM Teleph D-C Screen Voltage . ... 250 250 250 250 250 volts 
Sree po oeny OF ore PpsRy D-C Grid Voltage —9 —9 —" — —80 volts 
(Key-down conditions) D-C Plate Current. . . 250 250 250 250 200 ma 
MAXIMUM RATINGS D-C Screen Current* . . . . 45 38 21 19 a ma 
-C Grid C t® See we 35 31 28 26 ma 
D-C PLATE VOLTAGE: Peck R-FGridVoltage® . . 114042 _.. volts 
Up to 150 megacycles . 2000 MAX. VOLTS Driving Power . . 2... 4.0 3.5 3.2 2.9 “ie whale 
150to 500 megacycles . . . . 1250 MAX. VOLTS Plate Input Power. . . . . 125 2500-375 500 yes 
D-C SCREEN VOLTAGE. ... . SOOEMAX:, VOLTS csi e oe nema me Bene dehy Me 202 
D-C GRID VOLTAGE. . - —250 MAX. VOLTS {The typical performance figures for 500-megacycle operation were obtained 
LEGSPEATE: CURRENT’ 2. %. 32° 3 250 MAX. MA by direct measurement in operating jeauloment: The output Stetes avatt 
Bene PATION Ur erg to Dize MAX TWATTS 1m pee cp stent Landa tng divieg awe hota 
SCREEN DISSIPATION . . . . . . - 12 MAX. WATTS NOJE: Heater voltage was reduced to 5.5 volts and 24.3 volts for the 
FaRIDEDISSIPATION! < 20'sea) <tc 2 MAX. WATTS 4X150A and 4X150D respectively. 


(Effective 6/15/60) Copyright 1960 by Eitel-McCullough, Inc. 


% Indicates change from sheet dated 5/10/54 


— 4X150A/4X150D 


} PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 


Class-C Telephony (Carrier Conditions) 


TYPICAL OPERATION (Frequencies up to 150 megacycles) 


D-C Plate Voltage’ . . . «5 3 ss «= « C 500 1000 1600 volts 
MAXIMUM RATINGS D-C Screen Voltage. 5: 3 3 5. 2 6 = * 250 250 250 volts 
D-C PLATE VOLTAGE: D-C Grid Voltage .........-. —150 —I50 —150 volts 
Upto 150 megacycles . . . . ~. « 1600 MAX. VOLTS D-G:Plate Current). o-see eaten ones 200 200 200 ma 
150 to 500 megacycles . . . . . . 1000 MAX. VOLTS D=C’Screen)Gurrent? = a.m cmt m- rms 2D 20 18 ma 
D-G SCREEN’ VOLTAGES, 3 3. ee 300 MAX. VOLTS D-C Grid Gurrent® e272 oa on ee oko eee ee 23 21 21 ma 
D-C GRID VOLTAGE. ... . —250 MAX. VOLTS Peak R-F Grid Input Voltage* se agen! sok 173 172 172 volts 
D-C PLATE CURRENT ...... . 200 MAX. MA DrivingsPower..6%2 s0sasua- ais sme e aeons 4.0 3.6 3.6 watts 
PLATE DISSIPATION. . ... =... #42365 MAX. WATTS  Platelnput Power . .......-. - 100 200 320 watts 
SCREEN DISSIPATION@. ere cee 12 MAX. WATTS Plate Output Power. . . . 1... 2s. 47 140 250 watts 
GRID DISSIPATION . ....... 2 MAX. WATTS ~ *Approximate values. 
Py AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
D:GiPlateVoltage: ©: s.6 o8 = ome ps 100 15 2000 volts 
OR MODULATOR Dee Sere Voltage ee ee be 350 350 —«-350 volts 
Clase-ABi D-G GridiVoltage! 2.8m. . ce nl ots —55 —55 —55 volts 
Zero-Signal D-C Plate Current . . . .. . 200 200 200 ma 
MAXIMUM RATINGS (per tube) Max-Signal D-C Plate Current . . 2... - 500 500 Bm ma 
D-C PLATE-VOLTAGE.©. «vila J) 2000 MAXC VOLTS 0@ eetcai® toaa. paige Picigite 2 fat, Sialt Seton EAE or 
D-C SCREEN VOLTAGE . 400 MAX. VOLTS Peak A-F Grid Input Voltage (pertube)*. . 50 50 50 volts 
D-C PLATE CURRENT 250 MAX. MA Driving: Poweres ss: ice cme kk eae 0 tt) 0 watts 
PLATE DISSIPATION . 250 MAX. WATTS —_ Max-Signal Plate Output Power . . . . . 240 430 600 watts 
SCREEN DISSIPATION 12 MAX. WATTS — *Approximate values. 
GRID DISSIPATION 2 MAX. WATTS _ tAdjust grid bias to obtain listed zero-signal plate current. 
} RADIO-FREQUENCY LINEAR AMPLIFIER 
. . sae TYPICAL OPERATION (Frequencies up to 150 Mc) 
Close Bel Caroler Sonditiony 0-C Plate Voltages? ne eee 1000 1500 ~—-2000 volts 
MAXIMUM RATINGS D-G:Screen:Volfages. 5.00.) tomes) arenes 350 350 350 volts 
D-C PLATE VOLTAGE: D-C'Grid' Voltage! =o 27) 2206) st eenenes —55 —55 —55 volts 
Upto1l50megacycles . .... 2000 MAX. VOLTS Zero-Signal D-C Plate Current . . . . . - 100 100 100 ma 
150 to 500 megacycles 1250 MAX. VOLTS D-C Plate Current = oy . 9s) iss) ot outaates 150 150 150 ma 
D-C SCREEN VOLTAGE . 400 MAX. VOLTS D-C Screen Current®* . . Petit mite Oat. 46 —3 4 —4 ma 
D-C PLATE CURRENT 250 MAX. MA Peak R-F Grid Voltage* .......-. 25 713 25 volts 
PLATE DISSIPATION . 250 MAX. WATTS Plate Output Power.) 2 503) 6) c0 eens) ole 30 50 65 watts 
SCREEN DISSIPATION 12 MAX. WATTS — *Approximate values. 
GRID DISSIPATION 2 MAX. WATTS Adjust grid bias to obtain listed zero-signal plate current. 
? RADIO-FREQUENCY LINEAR AMPLIFIER, SSB TYPICAL OPERATION (Frequencies up to 150 megacycles) 
Class-AB; (Single-Tone Conditions) Dic Le reavancad oi) eee eR Oe "350 "350 7380 eos 
MAXIMUM RATINGS D-C Grid Volfagelities. SMPs ite cuealy oes Oe Selle 55 volts 
Peak R-F Grid Voltage* . ......-. 50 50 50 volts 
D-C PLATE VOLTAGE: cet agne oe et Current Sai heee - 4 be Ne ma 
Up to 150 megacycles F 2000 MAX. VOLTS ingle-lone D- ate Current . . «© « « « ma 
150 to 500 megacycles 1250, MAX. VOLTS. WVoiePe cr ee cn eggs 0s ee oO ro 
D-C SCREEN VOLTAGE . 400 MAX. VOLTS Two-Tone D-C Screen Current* . ..... 2 —I —2 ma 
D-C PLATE CURRENT 250 MAX. MA R-F Load Impedance) sui.) cites oo <n aits 1750 ae in Seat he 
PLATE DISSIPATION . 250 MAX. WATTS singiecTone Plate Output Power.) 2 12) (120 © 215300 watts 
SCREEN DISSIPATION 12 MAX. WATTS — *Approximate values. 
GRID DISSIPATION . 2 MAX. WATTS _ ‘Adjust to obtain listed zero-signal plate current. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance 


for circuit losses, either input or output, has been made. 


In class-C operation, adjustment of the r-f grid drive to obtain listed plate current at the listed grid bias, screen voltage, and plate voltage is 


assumed. Resultant screen and grid currents will vary from tube to tube, but little change in output power wiil be noted. 


In class-AB: linear operation, screen current will also vary from tube to tube but is a useful indicator of relative linearity. In general, less 
screen current means better linearity, providing other conditions are held constant. The same degree of ieanhy will be obtained from different tubes 
r 


if loading and drive are adjusted to give the same plate and screen currents, although output power may vary 


om tube to tube. 
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APPLICATION 


MECHANICAL 


} Mounting — The 4X150A and 4X150D may be oper- 


ated in any position. An Eimac Air-System Socket, 
SK-600 series, or a socket having equivalent char- 
acteristics, is required. Sockets are available with or 
without built-in screen capacitors and may be 
obtained with either grounded or ungrounded cathode 
terminals. 


» Cooling — Sufficient forced-air cooling must be pro- 


vided for the anode, base seals, and body seals to main- 
tain operating temperatures below the rated maximum 
values. Air requirements to maintain anode core tem- 
peratures at 200°C with an inlet air temperature of 
50°C are tabulated below. These requirements apply 
when a socket of the Eimac SK-600 series and an 
Eimac SK-606 chimney are used with air flow in the 
base to anode direction. 


SEA LEVEL 10,000 FEET 


Plate Pressure Pressure 
Dissipation Air Flow Drop (Inches Air Flow Drop (Inches 
(Watts) (CFM) of Water) (CFM) of Water) 


200 3.6 .34 5.25 45) 
250 4.8 ae 7.00 8 


The blower selected in a given application must 
be capable of supplying the desired airflow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. The blower 
must be designed to deliver the air at the desired 
altitude. 

At 500 Mc or below, base-cooling air requirements 
are satisfied automatically when the tube is operated 
in an Eimac Air-System Socket and the recommended 
air-flow rates are used. Experience has shown that if 
reliable long-life operation is to be obtained, the cool- 
ing air-flow must be maintained during standby peri- 
ods when only the heater voltage is applied to the 
tube. The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any dirt 
which might interfere with effective cooling. 
Vibration — These tubes are capable of satisfactorily 
withstanding ordinary shock and vibration, such as 
encountered in shipment and normal handling. The 
tubes will function well in automobile and truck 
mobile installations and similar environments. How- 
ever, when shock and vibration are expected to exceed 
approximately 5g units, it is suggested that the Eimac 
4CX300A be employed. 


ELECTRICAL 


} Heater—The rated heater voltage for the 4X150A 


and 4X150D is 6.0 volts and 26.5 volts, respectively, 
and the voltage should be maintained as closely as 
practicable. Short-time changes of + 10% will not 
damage the tube, but variations in performance must 
be expected. The heater voltage must be maintained 
within + 5% to minimize these variations and to 
obtain maximum tube life. 


At frequencies above approximately 300 mega- 
cycles, transit-time effects begin to influence the 
cathode temperature. The amount of driving power 
diverted to heating the cathode by back-bombardment 
will depend upon frequency, plate current, and driv- 
ing power. When the tube is driven to maximum input 
as a “straight-through” class-C amplifier, the heater 
voltage should be reduced according to the table 
below: 


Frequency, Mc 4X150A 4X150D 
300 and lower 6.00 volts 26.5 volts 
301 to 400 5.75 volts 25.5 volts 
401 to 500 5.50 volts 24.3 volts 


} Cathode Operation— The oxide-coated unipoten- 


tial cathode must be protected against excessively 
high emission currents. The maximum rated d-c input 
current is 200 milliamperes for plate-modulated oper- 
ation and 250 milliamperes for all other types of oper- 
ation except pulse. 


The cathode is internally connected to the four 
even-numbered base pins, and all four of the corre- 
sponding socket terminals should be used to make 
connection to the external circuits. At radio frequen- 
cies it is important to keep the cathode leads short and 
direct and to use conductors with large areas to mini- 


mize the inductive reactances in series with the cath- 
ode leads. 


It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be operated 
at different potentials, the rated maximum heater-to- 
cathode voltage is 150 volts regardless of polarity. 


} Control-Grid Operation— The maximum rated d-c 


grid bias voltage is —250 volts and the maximum grid 
dissipation rating is 2.0 watts. In ordinary audio and 
radio-frequency amplifiers the grid dissipation usu- 
ally will not approach the maximum rating. At oper- 
ating frequencies above the 100-megacycle region, 
driving-power requirements for amplifiers increase 
noticeably. At 500 megacycles as much as 20 watts 
of driving power may have to be supplied. However, 
most of the driving power is absorbed in circuit losses 
other than grid dissipation, so that grid dissipation is 
increased only slightly. Satisfactory 500-megacycle 
operation of the tubes in a stable “straight-through” 
amplifier is indicated by grid-current values below 
approximately 15 milliamperes. 


The grid voltage required by different tubes may 
vary between limits approximately 20% above and 
below the center value, and means should be provided 
in the equipment to accommodate such variation. It is 
especially important that variations between individ- 
ual tubes be compensated when tubes are operated in 
parallel or push-pull circuits, to assure equal load 
sharing. 

The maximum permissible grid-circuit resistance 
per tube is 100,000 ohms. 


Sn fax: 50A/4X150D 


»Screen-Grid Operation—The maximum rated characteristics. Screen modulation from a tertiary 


power dissipation for the screen grid is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage and the 
indicated d-c screen current approximates the screen 
input power except when the screen current indica- 
tion is near zero or negative. 


In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the peak 
screen voltage is equal to the d-c screen voltage. 


When signal voltages appear between screen and 
cathode, as in the case of screen-modulated amplifiers 
or cathode-driven tetrode amplifiers, the peak screen- 
to-cathode voltage is the sum of the d-c screen voltage 
and the peak a-c or r-f signal voltage applied to screen 
or cathode. 


Protection for the screen should be provided by an 
over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 


The screen current may reverse under certain con- 
ditions and produce negative current indications on 
the screen milliammeter. This is a normal character- 
istic of most tetrodes. The screen power supply should 
be designed with this characteristic in mind so that 
the correct operating voltage will be maintained on 
the screen under all conditions. A current path from 
screen to cathode must be provided by a bleeder 
resistor, gaseous voltage regulator tubes, or an elec- 
tron tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 15 
milliamperes per connected screen. An electron tube 
series regulator can be used only when an adequate 
bleeder resistor is provided. 

Self-modulation of the screen in plate-modulated 
tetrode amplifiers using these tubes may not be satis- 
factory because of the screen-voltage screen-current 


winding on the modulation transformer or by means 
of a small separate modulator tube will usually be 
more satisfactory. Screen-voltage modulation factors 
between 0.75 and 1.0 will result in 100% modulation 
or plate-modulated r-f amplifiers using the 4X150A 
or 4X150D. 


» Plate Operation — The maximum rated plate-dissi- 


pation power is 250 watts. In plate-modulated appli- 
cations the carrier plate-dissipation power must be 
limited to 165 watts to avoid exceeding the plate dissi- 
pation rating with 100% sine wave modulation. The 
maximum dissipation rating may be exceeded for 
brief periods during circuit adjustment without dam- 
age to the tube. 


} Multiple Operation — Tubes operating in parallel or 


push-pull must share the load equally. It is good 
engineering practice to provide individual metering 
and individual adjustment of bias or screen voltage 
to equalize the inputs. 

Where overload protection is provided, it should 
be capable of protecting the surviving tube(s) in the 
event that one tube fails. 


) UHF Operation—The 4X150A and 4X150D are suit- 


able for use in the UHF region. Such operation should 
be conducted with heavy plate loading, minimum 
bias, and the lowest driving power consistent with 
satisfactory performance. It is often preferable to 
operate at a sacrifice in efficiency to obtain increased 
tube life. 


Special Applications—lIf it is desired to operate 
these tubes under conditions widely different from 
those given here, write to the Application Engineering 
Department, Eitel-McCullough, Inc., San Carlos, 
California, for information and recommendations. 
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POWER TETRODE 


The Eimac 4X150G is an extremely compact external-anode tetrode intended for 
use as a radio-frequency amplifier, frequency multiplier, or oscillator at frequencies 
well into the UHF region or as an amplifier in any service requiring a high-gain tube 
capable of delivering high power-output at low plate-voltage. The combination of a 
high ratio of transductance to capacitance and a plate dissipation capability of 150 


watts make the tube an excellent wide-band amplifier for video applications. : 
The cathode, grid and screen electrodes are mounted on conical and cylindrical : : 

supports giving a minimum of circuit discontinuities and lead inductance. The Gon : 

rugged cylindrical terminals, progressively larger in size, allow the tube to be inserted a AX 1506 


in coaxial line cavities. The screen support and terminal provide maximum isolation 
between the grid-cathode terminals and the plate circuit. 

In amplifier service at 500 megacycles, output power of 140 watts per tube, with a 
stage power-gain of 14, can be obtained. At 1000 megacycles an output power of 50 
watts per tube is obtained with a power-gain of five. 


GENERAL CHARACTERISTICS 


MADE IN U.S. 4, 


ELECTRICAL 
Cathode: Coated Unipotential 
Heater Voltage - - - - - - - - - - - 2.5 volts 
Heater Current - : . - - - . . - - - 6.25 amperes 
Minimum Heating Time - - - - 2 - - - 45 seconds 
Screen-Grid Amplification Factor (Average) - - - - - - - - 5.0 
Direct Interelectrode Capacitances (Average) Grounded Grid Grounded Cathode 
Feedback (without shielding)  - - less than 0.005 - - - - 0.035 uufd 
Input = - ss - - : - - - 17. - - . ey uufd 
Output - - - - - - 45 - - - - 4.5 uufd 
Transconductance (lhp—=250 ma., E,—500v., E.2=250 V.) - - = = é 12,000 umhos 
MECHANICAL 
CS) 88 A SASS aie OG i ae ee hae ede ewe. Ure or Forced Air 
Mounting position - . . - - - - - - - 2 = > - 2 : - : - = Any 
Maximum Over-all Dimensions 
Bensthie meres ete ee co cin ien4c ep kaa eet tee eee seo eres 
Diam Oe a bare atk Na, Wome a OS Cee lanl) Sn ogres tin ion) ~ a oO enh Denches 
Maximum Seated Height - - - - - - - 2 : . = : . . : reHo7 732emnchoe 
Net Weight - - - - - : - - - - - : z ee = “ A os a per 4 unease 
Shipping Weight (Average) - - - - - - - - * = : : : 3 a) ey pounds 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions of 
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even 


though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control 
plate current it is necessary to make the resistor adjustable. 


RADIO-FREQUENCY POWER D.C PlatelWoltege (om aieeiein Basviearag: mea ise 


D-C 
D-C Screen Voltage - - - 250 250 250 250 volts 
AMPLIFIER OR OSCILLATOR BS Fie igo eens ety hl 
See eon moet : - - - 200 200 200 200 ma 
- creen Current - - - 37 37 30 20 ma 
Class-C Telegraphy or FM Telephony DG Grid: Currente aie wer) os 10 10 10 10 ma 
ip! Peak R-F Grid Voltage (approx.) - 90 95 95 105 volts 
(Key-down conditions, per tube) Driving Power = = - - 0.7 0.7 0.7 0.8 watts 
cies pova aes - - - - 120 150 200 250 watts 
ate Power Output - - - - 85 110 150 195 watts 
MAXIMUM RATINGS The performance figures for frequencies up to 165 Mc. are obtained by 


calculation from the tube characteristic curves and confirmed by direct 
tests. The driving power includes only power taken by the tube grid and 


gee DE OUTAGE? = 512507MAX] VOLTS Leen Gctatley cea tan eal ateuoutea? tes sovkGPslioaaaay 
D-C SCREEN VOLTAGE - 300 MAX. VOLTS Relies VEL RIITERT EL Ey OCH ON 
D-C GRID VOLTAGE - - —250 MAX. VOLTS Dc Grid Voltage pata ~s0 “tc “tc “te volts 
D-C PLATE CURRENT - 250 MAX. MA eee Reiki oon Saar ae PAE MP MCR ETDS 

PLATE DISSIPATION - - 150 MAX. WATTS ——fower tnpufa! TOE GPPPON) 7p sd 200250 watt 
SCREEN DISSIPATION v 12 MAX. WATTS These typical performance figures were obtained by tak perc lit: 


1n operating equipment, The output power is useful power measured in 
a load circuit. The driving power is the total power taken by the tube 


GRID DISSIPATION = 4 2 MAX. WATTS and a practical resonant circuit. In many cases with further refinement 


and improved techniques better performance might be obtained. 


Effective 10-21-59 (Copyright 1959 by Eitel-McCullough, Inc.) 


— hart 4X1506 


PLATE-MODULATED RADIO- 
FREQUENCY AMPLIFIER 


Class-C Telephony (Carrier conditions, per tube) 
MAXIMUM RATINGS 


D-C PLATE VOLTAGE - 1000 MAX. VOLTS 
D-C SCREEN VOLTAGE - 300 MAX. VOLTS 
D-C GRID VOLTAGE - —250 MAX. VOLTS 


D-C PLATE CURRENT - 200 MAX. MA 

PLATE DISSIPATION - - 100 MAX. WATTS 
SCREEN DISSIPATION — - 12 MAX. WATTS 
GRID DISSIPATION - - 2 MAX. WATTS 


TYPICAL OPERATION (Frequencies up to 165 Mc.) 


D-C Plate Voltage - - - - 400 600 800 1000 volts 
D-C Screen Voltage - - - 250 250 250 250 volts 
D-C Grid Voltage - - - - —0 —95 —100 —I05 volts 
D-C Plate Current - - - - 200 200 200 200 ma 
D-C Screen Current - - - 40 35 25 20 ma 
D-C Grid Current - - - - 7 8 10 15 ma 
Peak A-F Screen Voltage at ates) 

of 100% Modulation - - 140 150 160 170 volts 
Peak R-F Grid Input yeuage 

(approx.) - - 110 120 120 125 volts 
Driving Power (approx.) - - I | 1.5 2 watts 
Plate Dissipation - - - - 25 40 60 60 watts 
Plate Power Input - - - - 80 120 160 200 watts 

\Plate Power Output - - - 55 80 100 140 watts 


RADIO-FREQUENCY POWER 
AMPLIFIER 

Class-B Linear, Television Visual Service (per tube) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE - 1250 MAX. VOLTS 
D-C SCREEN VOLTAGE - 400 MAX. VOLTS 


D-C GRID VOLTAGE - - —250 MAX. VOLTS 
D-C PLATE CURRENT 

(AVERAGE) = ovis 250 MAX. MA 
PLATE DISSIPATION - - 150 MAX. WATTS 
SCREEN DISSIPATION — - 12 MAX. WATTS 
GRID DISSIPATION - - 2 MAX. WATTS 


PLATE PULSED RADIO FREQUENCY 


AMPLIFIER OR OSCILLATOR 
MAXIMUM RATINGS 


PULSED PLATE VOLTAGE - : : - 7000 MAX. VOLTS 
PULSED SCREEN VOLTAGE - - : : 1500 MAX. VOLTS 
D-C GRID VOLTAGE - : : - —500 MAX. VOLTS 
MAXIMUM PULSE DURATION | - - - 5 MICROSECONDS 
PULSED CATHODE CURRENT : - - 7 MAX. AMPS 
AVERAGE POWER INPUT - - - - 250 MAX. WATTS 
PLATE DISSIPATION - - - - - 150 MAX. WATTS 
SCREEN DISSIPATION - : - - - 15 MAX. WATTS 
GRID DISSIPATION - - - - - - 2 MAX. WATTS 


Mounting—The 4X150G may be mounted in any posi- 
tion. The concentric arrangement of the electrode ter- 
minals permits the use of the 4X150G in coaxial line 
type circuits to advantage. 

Connections to the contact surfaces should be made 
by means of spring-finger collets which have sufficient 
pressure to maintain a good electrical contact at all 
fingers. The presence of non-contacting, or intermittent- 
ly-contacting, fingers may result in erratic circuit opera- 
tion, particularly at very-high- or ultra-high-frequencies. 
Points of electrical contact should be kept clean and 
free of oxidation to minimize r-f losses. 

Cooling—The 4X150G requires sufficient forced-air 
cooling to keep the cooler core and the metal parts of 
the metal-to-glass seals from exceeding a maximum 


TYPICAL OPERATION (Frequencies up to 216 Mc., 5-Mc. bandwidth) 


D-C Plate Voltage - - - - - 750 1000 1250 volts 
D-C Screen Voltage - - - - - 300 300 300 volts 
D-C Grid Voltage - - - - - —60 —b5 —70 volts 
During Sync-Pulse Peak: 

D-C Plate Current : - - - - 335 330 305 ma 
D-C Screen Current - . - - - 50 45 45 ma 
D-C Grid Current - - - - - 15 20 25 ma 
Peak R-F Grid Voltage . . - - 85 95 100 volts 
R-F Driver Power (approx.) - - - 7 8 9 watts 
Useful Power Output - - - - - 135 200 250 watts 


Black Level: 


D-C Plate Current - - 245 240 230 ma 
D-C Screen Current - - - - - 20 15 10 ma 


D-C Grid Current - - - - 4 4 4 ma 

Peak R-F Grid Voltage WECRE - - 65 70 75 volts 
R-F Driver Power (approx.) - - - 4.25 47 5.5 watts 
Plate Power Input en : = 1eSae 240 290 watts 
Useful Power Output - - - - - 75 110 140 wafts 


TYPICAL PULSE OPERATION 
Single tube oscillator, 1200- Me. 


Pulsed Plate Voltage - - - 5 7 Kilovolts 
Pulsed Plate Current - - - - 4.0 6.0 Amps. 
Pulsed Screen Voltage - - - - 800 1000 = Volts 

Pulsed Screen Current - - - - 0.3 0.4 Amps. 

D-C Grid Voltage - - - - - —200 280 Volts 

Pulsed Grid Current - - - - 0.5 0.6 Amps. 

Pulse Duration - - - - 4 4  Microseconds 
Pulse Repetition Rate - - - - 2500 1250 Per second 
Peak Power Output . - - - 7 17 Kilowatts 


ATION 


temperature of 150°C. The air flow must be started 
when power is applied to the heater, and must continue 
without interruption until all electrode voltages have 
been removed from the tube. 


Effective cooling of the anode is accomplished by 
directing six cubic feet per minute of air through the 
anode cooler. This flow is obtained at a pressure drop 
across the cooler of approximately 0.25 inch of water 
column. The grid, cathode and heater terminals are 
cooled by high velocity air directed at the terminals and 
the connecting collets which aid in the removal of heat 
from the terminals by conduction. The volume required 
will depend upon the socket arrangement and should be 
adequate to keep the metal-to-glass seals below 150°C 
and the center heater terminal below 200°C. 

The air requirements stated above are based on op- 


eration at sea level and an ambient temperature of 
20°C. Operation at high altitudes or at high ambient 
temperatures requires a greater volume of air flow. The 
necessary design information for such conditions is con- 
tained in an article entitled “Blower Selection for 
Forced-Air-Cooled Tubes,” by A. G. Nekut, in the 
August, 1950, issue of “Electronics.” 


Temperature of the external parts of a tube may be 
measured with the aid of “Tempilag,” a temperature- 
sensitive lacquer manufactured by the Tempil Corpora- 
tion, 132 West 22nd street, New York 11, N. Y. 


ELECTRICAL 


Heater—The heater should be operated as close to 2.5 
volts as possible, but it will withstand heater-voltage 
variations as great as 10% without injury. Some varia- 
tion in power output must be expected to occur with 
variations of the heater voltage. In UHF operation of 
the 4X150G some advantage can be gained by opera- 
tion of the heater at reduced voltages to compensate for 
cathode back-heating. Under conditions of operation 
for maximum power output at frequencies between 500 
and 1000 Mc the heater voltage may be reduced to 2.4 
volts. 2.3 volts is usually adequate for similar condi- 
tions at frequencies from 1000 to 1500 Mc. 

Grid Dissipation—Grid-circuit driving-power require- 
ments increase with increasing frequency because of 
losses other than grid dissipation. This becomes notice- 
able at frequencies above 150 megacycles and increases 
until at 500 Mc the required driving power may be as 
much as 15 watts in an ordinary circuit. 

Despite the increased driving power required by the 
circuit as a whole at higher frequencies, the power 
actually dissipated at the tube grid does not increase 
greatly. Satisfactory operation in stable amplifier circuits 
is indicated by d-c grid-current values below approxim- 
ately 15 milliamperes. 

Screen Dissipation—Bias- or plate-supply failure or 
unloaded-plate-circuit operation can cause the screen 
current and dissipation to rise to excessive values. Pro- 
tection for the screen can be provided by an overload 
relay in the screen circuit, in addition to the usual 
plate-overload relay. Use of a screen-current milliam- 
meter is advisable. 

Plate Dissipation—The maximum-rated plate dissipa- 
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tion is 150 watts. The maximum-rated plate dissipation 
for plate-modulated applications is 100 watts under 
carrier conditions, which permits the plate dissipation 
to rise to 150 watts under 100% sinusoidal modulation. 
Plate dissipation may be permitted to exceed the maxi- 
mum rating momentarily, as, for instance, during tuning 
procedures. 

UHF Operation—Transit-time effects, which occur at 
ultra-high frequencies in the 4X150G, can be minimized 
by adherence to the operating practices suggested below: 

1. Use a minimum d-c bias voltage, not over twice 
cut-off. 

2. Apply only enough drive to obtain satisfactory 
plate efficiency. 

3. Operate the screen at reasonably high voltage, 
but do not exceed the screen-dissipation rating. 
The circuit should be loaded to obtain screen- 
current values close to those given under “Typical 
Operation” at 500 Mc. 

4. Fairly heavy plate loading is required. In general, 
low-voltage, high-current operation is preferable 
to operation at high voltages and low currents. If 
conditions require a change to lighter plate 
loading, the drive should also be reduced to 
the minimum value for satisfactory operation at 
the new output level. 

5. Parasitic oscillations are usually associated with 
excessive grid and screen currents and are in- 
jurious to vacuum tubes. Similarly, tuned-plate 
circuits which accidentally become simultane- 
ously resonant to harmonics and the fundamental 
frequency may also cause low efficiency and re- 
sultant tube damage. 

Plate Modulation—Plate modulation can be applied 
to the 4X150G when it is operated as a class-C radio- 
frequency amplifier. To obtain 100% modulation, the 
d-c screen voltage must be modulated in phase with the 
plate modulation. Self-modulation of the screen by 
means of a series resistor or reactor may not be satis- 
factory in this particular tetrode due the screen-voltage, 
screen-current characteristic. 

Grid Resistance—In class-A and -AB, amplifiers, 
where no grid current flows, the grid-bias voltage may 
be applied through a resistor. The maximum permis- 
sible series resistance per tube is 100,000 ohms. 


EIMAC 4XI5O0G POWER AMPLIFIER 
PERFORMANCE VS. FREQUENCY 


APPROXIMATE POWER GAIN 


POWER OUTPUT — WATTS 


FREQUENCY — Mc. 
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TENTATIVE DATA 


AXD50F 


EITELSMe@ULLOU GH, INC. Haare. 2 


POWER TETRODE 


SAN BRUNO, CALIFORNIA 


The Eimac 4X250F is a compact, oxide-cathode, external-anode power tetrode, unilaterally 
interchangeable with the 4X150D in most applications, and is intended for use as an amplifier, 
oscillator or frequency multiplier over a wide range of frequencies extending into the UHF region. 
It is cooled by convection and forced air. 


A single 4X250F in a coaxial-cavity amplifier circuit will deliver up to. 300 watts of useful 
power output at 400 megacycles although this is not the upper frequency limit of the tube. 


Outstanding features of the 4X250F are: |. Simple air-cooling requirements. 2. A maximum 
plate dissipation rating of 250 watts available for low-efficiency applications. 3. A maximum d-c 
plate voltage rating of 2000 volts at frequencies up to 400 Mc. The high transconductance of the 
4X250F makes the tube useful at relatively low plate voltages. The high ratio of transconductance 
to inter-electrode capacitance and the 250-watt plate dissipation make the tube very useful for 
wide-band amplifier applications. 


The use of an Eimac Air-System Socket or a socket providing equivalent air cooling character- 
istics, is required. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Minimum Heating Time - - - - - - - - 30 seconds 
Cathode-to-Heater Voltage - - - - - - - 150 = max. volts 
Heater: Voltage’ - - - - - : - - - - - 26.5 volts 
Current’ - - . - - - > - - - - 0.50 amperes 
Grid-Screen Amplification Factor (Average) - - - - - - - - = 5 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - . - - 0.04 ppt 
Input - - - - - - : - - - - 18.5 put 
Output - . - - - - 4.7 ppt 


Transconductance (E>—500v., E.2=250v., lh=200 ma) - - - - - - - - - - - 12,000 pmhos 


Frequency for Maximum Plate Voltage Ratings - - - - - - - - - - - - - - 400 Mc 
(All other Maximum Ratings applicable to 500 Mc) 
MECHANICAL 
Base - - - - - - - - - - - - - - - - - - - - - 9-pin, special 
Recommended Socket - - - - - - - - - - - - - - - - Eimac Air-System Socket 
Base Connections - - - - - - - - - - - - - . - - - - See outline drawing 
Mounting . - - - . - . - - - - - - - - - . - - - Any position 
Cooling - - . - - - - - - - - - - . - - - - Convection and Forced air 
Maximum Over-all Dimensions 
Length - . - - - - - - - - - - - - - - - - - 2.59 inches 
Diameter - - - - - - - - - - - - - - - - - - 1.65 inches 
Seated Height - - - - . - - - - - - - - - - - - - 2.03 inches 
Net Weight - - - - - - - : - - - : - - - - - - - - - 4.0 ounces 
Shipping Weight - - - - - - - - - - - - . . - - - - - - 1.6 pounds 
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"4X250F 


TYPICAL OPERATION (Frequencies up to 175 Mc, per tube) 


D-C Plate Voltage - - - 500 1000 1500 2000 volts 
AMPLIFIER OR OSCILLATOR 
D-C Screen Voltage - - 250 250 250 250 volts 
Class-C Telegraphy or FM Telephony : 
(Key-down conditions, per tube) D-C Grid Voltage - - - - —9 —90 —90 —90 volts 
MAXIMUM RATINGS D-C Plate Current + =) 250 250 250 250 ma 
D-C PLATE VOLTAGE - - 2000 MAX. VOLTS PA PMR Be ig 
D-C SCREEN VOLTAGE - 300 MAX. VOLTS nee omar tag, Pe o i . ee 
D-C GRID VOLTAGE - - —250 MAX. VOLTS 
D-C PLATE CURRENT , S 250 MAX. MA Peak R-F Grid Voltage (approx.) - 118 116 116 115 volts 
BEATE DISSIPATION. 2s =. 6250 MAX. WATTS. Driving Rowers #225 ets ii Sis 522 ae 
SCREEN DISSIPATION ~ - 12 MAX. WATTS Plate Power Input oo) 5s 7) 125 250 | 90.375 Ot warts 
GRID DISSIPATION - - 2 MAX. WATTS Plate Power Output = = = 8 «195,=S ss 300S «410 watts 
TYPICAL OPERATION (Frequencies up to 175Mc, per tube) 
PLATE-MODULATED RADIO D-C Plate Voltage - - 500 1000 1500 volts 
FREQUENCY AMPLIFIER D-C Screen Voltage 250 250 250 volts 
Class-C Telephony (Carrier conditions, per tube) DC 2 end yoltage athe teFert had Fatt! IE 
MAXIMUM RATINGS D-C Plate Current 200 200 200 ma 
D-C PLATE VOLTAGE - 1500 MAX. VOLTS manos edt Olea Sn 
D-C SCREEN VOLTAGE - 300 MAX. VOLTS D-C Grid Current 22 19 I7 ma 
npr PRC hehe - —250 MAX. VOLTS Peak R-F Grid Input Voltage 124 122 121 volts 
- AT RRENT - 200 MAX. MA My 
PLATE DISSIPATION - - 165 MAX. WATTS pa a dine pat Cama ad 
SCREEN DISSIPATION - 12 MAX. WATTS Plate Power Input 100 200-300 watts 
GRID DISSIPATION ee 2 MAX. WATTS Plate Power Output 75 160 250 watts 
CLASS-AB POWER AMPLIFIER lab Anion Acipltied (Sinusoidal wave, two tubes unless other- 
wise noted) 
OR MODULATOR Dick sercanavorude mie 50350350 volts 
Zacks Grid Voltage, (appron “00 200200 ma 
MAXIMUM RATINGS (Per tube) renee cant ea 
Effective Load, Plate-to-Plate - 3260 5760 8260 ohms 
D-C PLATE VOLTAGE - 2000 MAX. VOLTS Peak AcE Grid’ Input Voltage (per tube) - 50550. volls 
Max-Signal Plate Dissipation pat! tube) 125 150 175 watts 
D-C SCREEN VOLTAGE - 400 MAX. VOLTS Thirg-Normanie Distortion T=” - =e ie &s “3 te 
*Adjust grid voltage to obtain speci ied zero-signal plate curren 
D-C PLATE CURRENT - 250 MAX. MA aii veEeanGe 
Class-AB, R-F Linear a aba ik to 175 Mc, per tube) 
PLATE DISSIPATION - 250 MAX. WATTS D-C Plate ree 1000: EEG aioe ae Ots 
creen Voltage - volts 
SCREEN DISSIPATION - 12 MAX. WATTS Be Si Bes Aer “Too “100100 ma 
ax-Signal D- ate Curren ma 
GRID DISSIPATION - - 2 MAX. WATTS Peak RF Grid Voltage = She: 50S. (volts 
MavSeonat. Plate Dissipation : 128 150 178 he 
Max-Signal Plate Power Output 125 225 5 watts 


*Adjust grid voltage to obtain specified zero-signal plate current 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions of 
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even 


though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control 


plate current it is necessary to make the resistor adjustable. 


ce 
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"4X250F 


APPLICATION 


MECHANICAL 


Mounting—The 4X250F may be mounted in any pos- 
ition. Use of an Eimac Air -System Socket, or its equiv- 
alent, is recommended. 

The tube will fit a standard “loktal’” socket, but 
the use of such a socket in the usual way prevents ade- 
quate air-cooling of the base of the tube. Use of the 
“loktal” socket is not recommended. 


Connections to the terminals of all the electrodes 

except the plate are provided by the Air-System Socket. 
The anode-cooler assembly provides a terminal surface 
for the plate connection. For high-frequency applica- 
tions a metal band or a spring-finger collet should be 
used to make good electrical contact with the cylindrical 
outer surface of the anode cooler. Points of electrical 
contact should be kept clean and free of oxidation to 
minimize r-f losses. 
Cooling—The 4X250F requires sufficient cooling air 
to prevent the temperature of the metal part of the 
metal-to-glass seals exceeding a maximum of 175°C. 
The temperature of the anode as measured at the base 
of the cooling fins must be maintained below its maxi- 
mum of 250°C. 

Under conditions of normal room temperatures and 
installation in the Eimac Air-System Socket, the 
4X250F requires no forced air during stand-by periods 
where only the heater power is on. Anode cooling air 
may be started and stopped simultaneously with the 
power on the anode. A quantity of 3.8 cubic feet per 
minute is required to cool the tube when operating at 
maximum-rated plate dissipation at 500 Mc. At this 
quantity of air the pressure drop across the cooler and 
the Air-System Socket is equal to approximately 0.25 
inches of water column. At frequencies below 175 Mc 
and at 250 watts plate dissipation the quantity of air 
flow may be reduced to 3.6 cubic feet per minute, at 
which quantity the pressure drop is 0.23 inches of 
water column. 

The air requirements stated above are based on oper- 
ation at sea level and an ambient temperature of 20°C. 
Operation at high altitude or at high ambient tempera- 
tures requires a greater volume of air flow. The neces- 
sary design information for such conditions is contained 
in an article entitled “Blower Selection for Forced-Air- 
Cooled Tubes,” by A. G. Nekut, in the August, 1950, 
issue of “Electronics.” 

One method of measuring temperature is provided 
by the use of “Tempilaq”, a temperature-sensitive lac- 
quer, which melts when a given temperature is reached. 
Where forced-air cooling is employed, very thin applica- 
tions of the lacquer must be used. This product is ob- 
tainable from the Tempil Corporation, 11 West 25th 
St. New York 10, N. Y. 


ELECTRICAL 


Heater—The heater should be operated as close to 
26.5 volts as possible, but it will withstand heater-volt- 
age variations as great as 10% for short durations with- 
out injury. Some variations in power output must be 
expected to occur with variations of the heater voltage. 


Cathode—The cathode is internally connected to the 
four even-numbered base pins. All four corresponding 
socket terminals should be used for connection to the 
external circuit. The leads should be of large cross- 


section and as short and direct as possible to minimize 
cathode-lead inductance. 

Grid Dissipation—Grid-circuit driving-power require- 
ments increase with frequency because of circuit losses 
other than grid dissipation. This becomes noticeable 
at frequencies near 100 Mc., and increases until at S00 
Mc. as much as 20-25 watts driving power may be re- 
quired in ordinary circuits. 

Despite the increased driving power required by the 
circuit as a whole at higher frequencies, the power ac- 
tually dissipated at the tube grid does not increase 
greatly. Satisfactory operation in stable amplifier cir- 
cuits is indicated by d-c grid-current values below ap- 
proximately 20 milliamperes. 

Screen Dissipation— Bias- or plate-supply failure or 
unloaded-plate-circuit operation can cause the screen 
current and dissipation to rise to excessive values. Pro- 
tection for the screen can be provided by an overload 
relay in the screen circuit, in addition to the usual 
plate-circuit overload relay. Use of a screen-current mil- 
liammeter is recommended. 

Plate Dissipation—The maximum-rated plate dissipa- 
tion is 250 watts. The maximum-rated plate dissipation 
for plate modulated applications is 165 watts under car- 
rier conditions, which permits the plate dissipation to 
rise to 250 watts under 100% sinusoidal modulation. 

Plate dissipation may be permitted to exceed the 

maximum rating momentarily, as, for instance, during 
tuning. 
UHF Operation—Transit time and other effects, 
which occur at ultra-high-frequencies in the 4X250F, 
can be reduced to minimum values by compliance with 
the following suggested operating conditions: 

1. Use a minimum value of d-c grid bias voltage. 

2. Apply only enough grid drive to obtain satisfac- 
tory plate efficiency. 

3. Operate the screen at reasonably high voltage, 
but do not exceed the screen dissipation rating. 

4, Fairly heavy plate loading is required. In general, 
low-voltage, high-current operation is preferable 
to operation at high voltage and low current. If 
conditions require a change to lighter plate load- 
ing, the drive should also be reduced to the mini- 
mum value for satisfactory operation at the new 
output level. 

5. Parasitic oscillations are usually associated with 
excessive grid and screen current and are injur- 
ious to vacuum tubes. Similarly, tuned-plate cir- 
cuits which accidentally become simultaneously 
resonant to harmonics and the fundamental fre- 
quency may also cause low efficiency and dam- 
age tubes. 

Plate Modulation—Plate modulation can be applied 
to the 4X250F when it is operated as a class-C radio- 
frequency amplifier. To obtain 100% modulation, the 
d-c screen voltage must be modulated in phase with 
the plate modulation. Self-modulation of the screen 
by means of a series resistor or reactor may not be satis- 
factory in this particular tetrode due to the screen- 
voltage, screen-current characteristics. 

Special Applications—lIf it is desired to operate this 
tube under conditions widely different than those 
given here, write to Eitel-McCullough, Inc., San Bruno, 
California, for information and recommendations. 
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TENTATIVE DATA 


ELT ee Aer UG H. INC. 


SAN BRUNO, CALIFORNIA 


4X5000A 


RADIAL-BEAM 
POWER TETRODE 


The Eimac 4X5000A is a compact high power forced-air-cooled tetrode of metal and ceramic 
construction. The 4X5000A is useful as an oscillator, amplifier or modulator at frequencies up to 
30 megacycles at full ratings. Its characteristics make it particularly useful as a linear single- 
sideband amplifier, class AB, audio amplifier or as a screen-modulated radio-frequency amplifier. 


A pair of these tubes will deliver 17.5 kilowatts of audio-frequency or radio-frequency power 
with zero driving power. The plate dissipation is rated at five kilowatts for most applications, and 
six kilowatts for Class-AB operation. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Thoriated Tungsten 

Voltage - - - - = - - - - - - - - 7.5 volts 

Current - - - - - - . - - - - - 75 amperes 
Grid-Screen Amplification Factor (Average) 2 - - - - - - . 5 
Direct Interelectrode Capacitances (Average) Grounded Grounded 

Cathode Grid 

Feedback - - - : - : - - - 0.75 uuf 0.14 uuf 

Input - - - - - - - - - - 106 uuf 47 uuf 

Output - - - : - - - - - - 18 uuf 18 uuf 
Highest Frequency for Maximum Ratings - - - - - - . - 30 mc 

MECHANICAL 

Base - » 3 : = 2 : . F » = = = 4 - - : : - Special, Concentric 
Recommended Socket - - - : - - - - - - - - - - - = - - Eimac SK-300 
Mounting - = 2 < = - - : = = - - : - - - - Axis vertical, base down or up 
Cooling : 2 E - = - . - = > : - - - - - - 2 - - Forced Air 
Maximum Over-all Dimensions: 

Length - - - - - - - - - - - - : - - - : - - 9-1/8 inches 

Diameter - - - - - . - - - - - - - - - 2 - - 4-15/16 inches 
Net Weight - - - - . - - - - - : - : - - - - . - . 9'/y pounds 
Shipping Weight (Approx.)  - - - - - - - - - - - - - - = - - 22 pounds 


Note: Typical operation data are based on conditions of adjusting the r-f drive to a specified plate current, maintaining fixed conditions of 
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes 


even though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, 
to control plate current it is necessary to make the resistor adjustable. 


RADIO-F REQU ENCY POWER TYPICAL OPERATION (Frequencies below 30 mc.) 


D-C Plate Voltage - - - - - - - - 7500 volts 
AMPLIFIER AND OSCILLATOR D-C Screen Voltage - - - - - - - 500 volts 

D-C Grid Voltage - - - - etre - - -350 volts 
Class-C, Key-down conditions, per tube: A rekes ic hilt ec, DRT ay et ie one 
MAXIMUM RATINGS D-C Screen Current - - - . - . - - 0.5 amperes 
D-C PLATE VOLTAGE 7500 MAX. VOLTS D-C Grid Current - - - - - - - = 0.25 amperes 
D-C SCREEN VOLTAGE 1500 MAX. VOLTS Peak (B-F Gd -Vottagiiscn (sc if) i= Testo nyo  STOMUS 
D-C PLATE CURRENT 3:0. MAX/LAMPERESici, 2789 Bomeraae ms ws iitilin®. as Suatig ed gat Se SNS 
BS USIPATION, 1,0) 5000 MAX WATTS eee caneet “MOB Mi tleoe niet) ee 
SCREEN DISSIPATION 250 MAX. WATTS Fada Tiaibetioweet it A at a fines, SEN. Wesel. Hegomeeie 
GRID DISSIPATION 75 MAX. WATTS Pinta Power Outpul tal? oahare 4 ean eens 16,000 watts 


(Effective 6-1-56) Copyright, 1956 by Eitel-McCullough, Inc. 


PLATE-MODULATED RADIO- 
FREQUENCY POWER AMPLIFIER 


Class-C Telephony, Carrier Conditions 


unless otherwise specified, one tube: 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE 5000 MAX. VOLTS 
D-C SCREEN VOLTAGE 1000 MAX. VOLTS 
D-C PLATE CURRENT 2.5 MAX. AMPERES 
PLATE DISSIPATION* 3500 MAX. WATTS 
SCREEN DISSIPATION 250 MAX. VOLTS 
GRID DISSIPATION 75 MAX. WATTS 


eee 


CLASS-AB RADIO-FREQUENCY 
OR AUDIO POWER AMPLIFIER 
MAXIMUM RATINGS per tube: 

D-C PLATE VOLTAGE 7500 MAX. VOLTS 
D-C SCREEN VOLTAGE 1500 MAX. VOLTS 
D-C PLATE CURRENT 4.0 MAX. AMPERES 
PLATE DISSIPATION 6000 MAX. WATTS 
SCREEN DISSIPATION 250 MAX. WATTS 


GRID DISSIPATION 75 MAX. WATTS 


TYPICAL OPERATION, Frequencies below 30 mc.: 


D-C Plate Voltage - - - - 5000 volts 
D-C Screen Voltage - - - - - - 500 volts 
D-C Grid Voltage - - - - - - - - 400 volts 
D-C Plate Current - 1.4 amperes 


0.26 amperes 
0.050 amperes 


D-C Screen Current - - = c = = a 
D-C Grid Current - - 
Peak R-F Grid Voltage - - 


520 volts 
Grid Driving Power - - - - 25 watts 
Grid Dissipation - - - - 6 watts 
Screen Dissipation - - - - - 130 watts 
Plate Dissipation - - - - - 1100 watts 
Peak A-F Screen Voltage fer 100% modulation 450 volts 
Plate Power Output - - - - - - 5.8 kilowatts 


*Corresponds to 5 kw at 100%, sine-wave modulation. 


TYPICAL OPERATION, Class-AB, R-F Linear Amplifier, one tube, 


Peak Envelope or Modulation Crest Conditions, 
Frequencies below 30 mc.: 


D-C Plate Voltage - - - - - - 7500 volts 
D-C Screen Voltage - - - - - - 1250 volts 
D-C Grid Voltage* - - - - - - -300 volts 


1.9 amperes 
0.50 amperes 
0.20 amperes 


D-C Plate Current - - = = E E 
Zero-Signal Plate Current.’ - - - - 
D-C Screen Current - - a S é = 


D-C Grid Current 0 amperes 
Driving Power’ - - - . - - 0 watts 
Peak R-F Grid Voltage - - - - - 300 volts 
Screen Dissipation - - - - - - - 250 watts 
Plate Dissipation - - - - - - - 4200 watts 
Plate Power Output** - - 10,000 watts 


*Adjust grid voltage to obtain specified Zero- signal plate current. 
**Peak envelope Power Output or R-F Power Output at crest of 
modulation envelope. 
TYPICAL OPERATION, Class-AB, Audio Amplifier, two tubes unless 
otherwise specified: 


D-C Plate Voltage - - - - 4000 5000 6000 7000 volts 
D-C Screen Voltage - - - - 1250 1250 1250 1250 volts 
D-C Grid Voltage - - -270 -280 -310 -325 volts 
D-C Zero-Signal Plate Currentee - 1.25 1.00 0.83 0.70 amperes 
D-C Max.-Signal Plate Current - - 5.10 4.40 4.25 3.65 amperes 
D-C Zero-Signal Screen Current - 0 0 0 0 amperes 
D-C Max.-Signal Screen Current - 0.35 0.33 0.30 0.24 amperes 
Load Resistance, P-to-P - - 1500 2370 2940 4100 ohms 
Peak A-F Driving yoltsgs - - 250 240 270 235 volts 
Driving Power - - - 0 0 0 watts 


4200 watts 


Max.-Signal Plate Dissipation 4200 4200 4200 
il 500 13,500 17,000 17,500 watts 


Max.-Signal Power Output 


APPLICATION 
MECHANICAL 


Mounting—The 4X5000A must be mounted with its 
axis vertical. The base of the tube may be down or up 
at the convenience of the circuit designer. 
Socket—The Eimac Air-System Socket Type SK-300 is 
designed especially for the concentric base terminals of 
the 4X5000A. The use of recommended air-flow rates 
through this socket provides effective forced-air cooling 
of the tube. Air forced into the bottom of the socket 
passes over the tube terminals, after which a duct guides 
it into the anode cooling fins. 
Cooling—The maximum temperature rating for the ex- 
ternal surfaces of the 4X5000A is 200°C. Sufficient forced 
air circulation must be provided to keep the tempera- 
ture of the anode at the base of the cooling fins and the 
temperature of the ceramic stem surfaces below 200°C. 
When the tube is mounted in the Eimac SK-300 
Socket, plate dissipation power of 5,000 watts requires 
175 CFM air flow, corresponding to a pressure differ- 
ential across tube and socket of 1.5 inches water column. 
Cooling at the 6,000-watt dissipation power level re- 
quires 210 CFM air flow, corresponding to a pressure 


differential of 2.25 inches water column across the tube 
and socket. 

The flow rates and pressure differentials specified 
above apply to air at sea level pressure and at 20°C 
ambient temperature. 

If the 4X5000A is operated in a socket of a design 
different from that of the SK-300, the air-flow rates 
must be determined independently for each design, using 
the maximum rated temperature as the criterion for 
satisfactory cooling. 

A convenient method of measuring temperatures is 
the use of a temperature-sensitive paint, applied spar- 
ingly to the tube surfaces. When heavy coats are ap- 
plied, the air-cooled surface of the paint may not reach 
the tube temperature because the paint conducts heat 
poorly and errors can occur. One type of temperature- 
sensitive paint can be obtained from the Tempil Cor- 
poration, 11 West 25th Street, New York, 10, N.Y. 

The air inlet to the cooling system should be equipped 
with an effective air filter, which should be inspected 
periodically to assure adequate air flow into the system. 
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ELECTRICAL 


Filament Operation—The rated filament voltage for 
the 4X5000A is 7.5 volts. The actual operating voltage 
should be maintained within the range from 7.15 to 
7.85 volts, as measured at the base of the tube. 
Electrode Dissipation Ratings—The maximum dis- 
sipation ratings for the 4X5000A must be respected to 
avoid damage to the tube. An exception is the plate 
dissipation, which may be permitted to rise above the 
maximum rating during brief periods, such as may occur 
during tuning. 
Grid Dissipation—The grid dissipation can be deter- 
mined approximately by use of the expression: 

Py =€eomp I, 
where: P,,—Grid dissipation, watts; 

€cmp== Peak grid-filament positive voltage, volts; 

I.=D-C grid current, amperes. 

The value of the peak positive grid voltage can be 
measured by means of a suitable peak-reading vacuum 
tube voltmeter. 

Screen Dissipation—The screen dissipation, in cases 
where there is no a-c applied to the screen, is the simple 
product of the screen voltage and the screen current. 

In case the screen voltage is modulated, the screen 
dissipation will depend strongly on the loading, driving 
power, and carrier screen voltage. 


Plate Dissipation—The plate dissipation rating for the 
4X5000A is 5000 watts for most applications, but for 
audio and SSB amplifier applications, the maximum 
dissipation rating is 6000 watts. 

In class-AB and class-B amplifiers, the maximum 
plate dissipation does not coincide with maximum power 
output, but occurs at some lower power level determined 
jointly by the bias voltage and the driving voltage ap- 
plied to the tube. Accordingly, it is advisable to limit 
the plate dissipation under full power conditions to ap- 
proximately 70% of the maximum rated plate dissipa- 
tion of the tubes used. 

Screen modulated operation produces maximum plate 
dissipation under carrier conditions. The dissipation 
diminishes as the modulation increases. 

When the 4X5000A is operated as a plate-modulated 

r-f power amplifier, the power input is limited by con- 
ditions not connected with the plate efficiency, which is 
quite high. Therefore, except during tuning there is 
little possibility that the 3500-watt maximum plate dis- 
sipation rating will be exceeded. 
Special Applications—If it is desired to operate this 
tube under conditions widely different from those given 
here, write to Eitel-McCullough, Inc., San Bruno, Cali- 
fornia, for information and recommendations. 
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AEDT A /5-125B 


RADIAL-BEAM 
POWER PENTODE 


© EITE! eGeartro- MODULATOR 
} OSCILLATOR 


JNO, CALIFORNIA AMPLIFIER 


The Eimac 4E27A/5-125B is a power pentode intended for use as a modulator, oscillator or 
amplifier. The driving-power requirement is very low, and neutralization problems are simplified or 
eliminated entirely. The tube has a maximum plate-dissipation rating of 125 watts and a maximum 
plate voltage rating of 4000 volts at frequencies up to 75 Mc. Cooling is by convection and radia- 
tion. Type 4£27A/5-125B unilaterally replaces type 4E27. 

The 4E27A/5-125B in class-C r-f service will deliver up to 375 watts plate power output with 
less than 2 watts driving power. It will deliver up to 75 watts of carrier for suppressor modulation. 

Two 4E27A/5-125B's will deliver up to 300 watts maximum-signal plate power output in class 
AB, modulator service, 400 watts in class AB with less than | watt driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - - - - - - 5.0 volts 
Current - - - - - - - . - - - - - 7.5 amperes 
Grid-Screen Amplification Factor (Average) - - - - - - - - - 5.0 
Direct Interelectrode Capacitances (Average) 
Grid-Plate va Su eee yeaa -- 4°54 es =) te eee See OOK utd 
Input 5 : : ? z E 5 2 : - - - - 10.5 pyfd 
Output - - - - - - - - . - . - - 4.7 ppd 
Transconductance (Ip=50ma., Ey =2500v., E.2=500v., E.s= Ov.) - - - 2150 umhos 
Highest Frequencies for Maximum Ratings - - - - = - - - 75 Mc. 
MECHANICAL 
Base - 2 c 2 : : - 5 : ] : : 7-pin, metal shell 
€3 Connections” - - - - - - - - - - - . - - See drawing 
Socket* - - - - - : - -  . F. Johnson Co. No. 122-237, or equivalent 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - she ad ew - - + - . - - Convection and radiation 
Recommended Heat Dissipating Plate Connector - - - - - - - - - - - - - - - Eimac HR-5 
Maximum Over-All Dimensions: 
Length - - - - - - = - - - - + - - - - - + - - 6.19 inches 
Diameter - - - - Ae. - . - - . - - : - - - - - 2.75 inches 
Net Weight (Average) - - - - - - - - - - - = - - - - - - - 6.0 ounces 
Shipping Weight - . - - - = - - - ° - = opie - - - - - - - 2.0 pounds 


*See ''Cooling’’ under Application Notes. 


Note: Typical operation data are based on conditions of adjusting to a specified plate current, maintaining fixed conditions of grid bias, screen 
voltage, suppressor voltage and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power 


output between tubes even though there may be some variation in grid, screen and suppressor currents. Where grid bias is obtained principally 
by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable. 


RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR Zero Suppressor Volts, 500 Screen Volts 
P D-C Plate Voltage - - - - 1000 1500 2000 2500 3000 volts 
Class-C Telegraphy or FM Telephony, Frequencies up to 75 Mc. D-C Grid Voltage. - (- = = /=120)—120°—150 —170°—200° -wolls 
(Key-down conditions, per tube) D-C Plate Current - - - - 145 180 200 184 167 ma 
MAXIMUM RATINGS D-C Screen Current* =o oh eeen/ete © 4204, 22), p Cura ee rs 
D-C PLATE VOLTAGE - - - 4000 MAX. VOLTS D.C’ Grid’ Currents.) ca he ee 6 eal 9 7 ma 
D-C SCREEN VOLTAGE 2 - - 750 MAX. VOLTS Peak R-F Grid Input Voltage - 170 200 240 250 270 volts 
D-C GRID VOLTAGE - - - —500 MAX. VOLTS Driving Power* il eel 0 Tb, 2.6.82 ee waels 
D-C PLATE CURRENT = - - 200 MAX. MA Grid Dissipation® - - - - 3 bo 10 8 5 watts 
PLATE DISSIPATION” - - - - 125 MAX. WATTS Screen” Dissipation®’, -. 0 =) werei es. 10% 112 9 6 watts 
SUPPRESSOR DISSIPATION : . 20 MAX. WATTS Plate Dissipation og, fe eee eer, 255.) .957r 1250 125: 2a watts 
SCREEN DISSIPATION - - - 20 MAX. WATTS Plate Power Input - - - - 145 270 400 460 500 watts 
GRID DISSIPATION § - - - - 5 MAX. WATTS Plate Power Output =~ ene 90) 1753.0 275, «S35 umasom watts 
TYPICAL OPERATION TYPICAL OPERATION 
60 Suppressor Volts, 500 Screen Volts Zero Suppressor Volts, 750 Screen Volts 
D-C Plate Voltage - = - - 1000 1500 2000 2500 3000 volts D-C Plate Voltage” - - - - 1000 1500 2000 2500 3000 volts 
D-C Grid Voltage - - - - —120 —130 —150 —I70 —200 volts D-C Grid Voltage’ - - - - —170 —180 —200 —225 —250 volts 
D-C Plate Current - - - - 167 200 200 186 167 ma D-C Plate Current - Pi é ~ 160 200 200 186 167 ma 
D-C Suppressor Current* “4. Gs 6 5 4 3 3 ma D-C Screen Current* 6 Nigh d Aeon ah 2 eae at 22h 12 9 ma 
| e ete arent - - - # Ve us ; ma D-C Grid Current* - - - - 3 6 6 4 3 ma 
- ri urren . . - - ma ‘ : ? 
Riek LE Grid input Voliege > 170 200 «-222«-240-«260 volts Peak R-F Grid Input Voltage 205 «235 4257 270 290 volts 
ag) . Driving Power* - - - - 6.) 4 SSE 9 watts 
Driving Power - - - - LO leet. Bait. 11.6. watts Grids Dissloation® 2 tt 
Grid Dissipation* i e % ¥ 3 x 6 oe 6 watts rid issipation , - - - - A | 4 3 iZ . watts 
Screen Dissipation* - - - - 55 5.5 55 3.5 2.5 watts Screen Dissipation _ . > 16 18 17 9 7 watts 
Plate Dissipation p. 4 2 S 47 85 100 II5 125 watts Plate Dissipation - - - - 45 85 100 115 125 watts 
Plate Power Input - - - - 167. 300 400 465 500 watts Plate Power Input - - - - 160 300 400 465 500 watts 
Plate Power Output - - - 120 215 300 350 375 watts Plate Power Output - - - 15 215 300 350 375 watts 


*Approximate Values 
(Effective 8-15-52) Copyright, 1952 by Eitel-McCullough, Inc. Supersedes Sheet Dated 1!2-1-49 
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PLATE-MODULATED RADIO-FREQUENCY ee Ora 
AMPLIFIER ah idee olts, 500 Screen Volts a ee Ct : 
Class-C Telephony, Frequencies up to 75 Mc. inncailtrhtteebhe te os a Ale a! volts 
(Carrier conditions, per tube, unless otherwise specified) oe ntl padi a edie mee es he ay mr el 
- ev stages - - m 
MAXIMUM RATINGS D-C Screen Current* et eee i are Hae ORR MOUS. at 
D-C PLATE VOLTAGE - - - 3200 MAX. VOLTS A ie Paeecatt Ses Lae ay es 7 7 8 8 ma 
“ - % eak A-F Screen Voltage 
D-C SCREEN VOLTAGE 750 MAX. VOLTS (100% Modulation) - - - - 350 350 350 350 volts 
D-C GRID VOLTAGE - - - - -500 MAX. VOLTS Peak R-F Grid Input Voltage - - = 260 265 270 275 volts 
D-C PLATE CURRENT - - - 160 MAX. MA Driving Power* - SP A wees ee 2 2 2 2 watts 
PLATE DISSIPATION’ - - - - 85 MAX. WATTS Grid Dissipation* athe oe) Case ch = 0.55 052505: 2.0 Smawatte 
SUPPRESSOR DISSIPATION ws 20 MAX. WATTS sepa ein 5, Sedans: ety he nt as es pa _ 
ay el grey, P= - wa 
SCREEN DISSIPATION - - - 20 MAX. WATTS Plate Power: input) 2. =)". = a, 149) 998 300) gen eee 
GRID DISSIPATION” - - - - 5 MAX. WATTS Plate Power Output - - - - - 85 153 220 295 watts 
a SE ee ee 
SUPPRESSOR-MODULATED TYPICAL OPERATION 
RADIO- FREQUENCY AMPLIFIER D-C Plate Voltage - - - - - 1500 2000 2500 3000 volts 
D-C Suppressor Voltage - - - - —220 —260 —305 -—350 volts 
Class-C Telephony, Frequencies up to 75 Mc. Peck AcE scpaemeeivan 
(Carrier conditions, per tube, unless otherwise specified) 3 age we ci bape et 
' (100% Modulation) - - . - 220 260 305 350 volts 
MAXIMUM RATINGS D-C Screen Voltage - - - - ~- 400 400 400 400 volts 
Fixed D-C Screen Voltage - - - 610 645 650 610 volts 
D-C PLATE VOLTAGE ~ e & 4000 MAX. VOLTS Screen Dropping Resistor! - = = 5500 9100 10,000 8300 ohms 
D-C Grid Voltage - - - - - —170 —180 —190 —200 volts 
D-C SCREEN VOLTAGE - - ~ 750 MAX. VOLTS D-C Plate Current * 3 = <s | 59 59 59 60 ma 
D-C Screen Current* - - - - 38 21 25 25 ma 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS npabnypeamehi eNO nt aM wen ae 
D-C PLATE CURRENT . bs if 200 MAX. MA Peak R-F Grid Input Voltage - - - 230 235 245 250 volts 
Driving Power* - . - - - - 1.4: 153 <91.2 Mih2eiwakts 
PLATE DISSIPATION” - = « 4 125 MAX. WATTS Grid Dissipation* Sh) Wie Mia fae) a 035 ar 26 25 ee OnnwattT 
Screen Dissipation* : - - - - 15 Il 10 10 watts 
SUPPRESSOR DISSIPATION - - 20 MAX. WATTS Plate Dissipation Tee eee eel eet Lae Met aie eae a tech aee 
Plate Power Input - - - . - 89 I18 148 180 watts 
SCREEN DISSIPATION - - - 20 MAX. WATTS Plate Power Output tsnw tiie, cllwaels Gan | 35) vga mek iene ees 
GRID DISSIPATION . - - - - 5 MAX. WATTS 1Adjust to stated d-c screen voltage. 
a 3 
AUDIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERA (Two tubes unless otherwise specified) 
1 
OR MODULATOR D-C Plate Voltage - - . - - 1500 2000 2500 volts 
Class-AB, Sinusoidal Wave D-C Suppressor Voltage - - - - 0 0 0 volts 
D-C Screen Voltage - - . . - 500 500 500 volts 
MAXIMUM RATINGS (Per Tube) D-C Grid Yoltaget i- Svat ~70 —80 —85 volts 
: £ ¥ f Zero-Signal D-C Plate Canaat “y's 110 «685 = 65 sma 
D-C PLATE VOLTAGE 4000: MAX. VOLTS Max-Signal D-C Plate Current - - 205 210 220 ma 
D-C SCREEN VOLTAGE E a « 750 MAX. VOLTS Zero-Signal D-C Screen Current* -  - 0 0 0 ma 
Max-Signal D-C Screen Current*  - - 15 13 8 ma 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS Effective Plate-to-Plate Load - - - 13,700 18,00020,000 ohms 
Peak A-F Grid Voltage (per tube) - 70 80 85 volts 
D-C PLATE CURRENT 7 > , 200 MAX. MA Max-Signal Driving Power* - - . 0 0 0 watts 
Max-Signal Plate Power Input - - - 310 420 550 watts 
PLATE DISSIPATION . - ‘ ° 7 (25, MAX. WATTS Max-Signal Plate Power Output -— - 200 250 300 watts 
1Adjust to stated | d- lat fh ffectiv id 
SUPPRESSOR DISSIPATION : \ 20 MAX. WATTS edit. redictatce rie salt hs cat Net ite 250 000 ohms. hates: 
SCREEN DISSIPATION . 4 7 20 MAX. WATTS TYPICAL OPERATION (Two tubes unless otherwise specified) 
GRID DISSIPATION - - - - 5 MAX. WATTS peor 
D-C Plate Voltage . - . - - 1500 2000 2500 volts 
D-C Suppressor Voltage - - - - 60 0 0 volts 
D-C Screen Voltage - - - - - 500 500 500 volts 
D-C Grid Voltage’ - - - -—70 -80 -—85 volts 
Zero-Signal D-C Plate Dirteatt - - 110 85 65 ma 
Max-Signal D-C Plate Current - - 365 295 250 ma 
Zero-Signal D-C Screen Current* - - 0 0 0 ma 
Max-Signal D-C Screen Current*  - - i 16 13, ma 
Effective Plate-to-Plate Load - - - 7300 13,00020,000 ohms 
Peak A-F Grid Input Voltage (per se! - 100 =100 95 volts 
Max-Signal Driving Power* - - 05 O03 0.2 watts 
Max-Signal Plate Power Input - - 550 590 625 watts 
Max-Signal Plate Power Output - - 300 350 400 watts 


1Adjust to stated zero-signal d-c plate current. 
“Approximate values. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 
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APPLICATION 


MECHANICAL 


Mounting —The 4E£27A/5-125B must be mounted vertically, base 
down or up. The plate lead should be flexible, and the tube 
must be protected from vibration and shock. 


Cooling —A heat dissipating connector (Eimac HR-5 or equiva- 
lent) is required at the plate terminal, and provision must be 
made for the free circulation of air through the socket and 
through the holes in the base. If the E. F Johnson Co. 122-237 
socket recommended under “General Characteristics" is to be 
used, the model incorporating a ventilating hole should be 
specified. 


At high ambient temperatures, at frequencies above 75 Mc., 
or when the flow of air is restricted, it may become necessary 
to provide forced air circulation in sufficient quantity to prevent 
the temperature of the plate and base seals from exceeding 
225°C. Forced movement of air across the tube seals and 
envelope is always beneficial, though not necessarily required. 


Tube temperatures may be measured with the aid of ''Tem- 
pilaqg," a temperature-sensitive lacquer manufactured by the 
Tempil Corporation, 132 West 22nd Street, New York II, N. Y. 


ELECTRICAL 


Filament Voltage —For maximum tube life the filament voltage, 
as measured directly at the base pins, should be the rated 
value of 5.0 volts. Variations should be held within the range of 
4.75 to 5.25 volts. 


Grid Voltage —Although a maximum of —500 volts bias may be 
applied to the grid, there is little advantage in using bias volt- 
ages in excess of those listed under "Typical Operation,’ except 
in certain specialized applications. 


When grid-leak bias is used, suitable protective means must 
be provided to prevent excessive plate dissipation in the event 
of loss of excitation, and the grid-leak resistor should be made 
adjustable to facilitate maintaining the bias. voltage and plate 
current at the desired value from tube to tube. 


4 A 4 J25£.005 DIA. 


In class-C operation, particularly at high frequency, both 
grid bias and grid drive should be only great enough to provide 
satisfactory operation at good plate efficiency. 


Screen Dissipatiom—Decrease or removal of plate load, plate 
voltage or bias voltage may result in screen dissipation in ex- 
cess of the 20 watt maximum rating. The tube may be protected 
by an overload relay in the screen circuit set to remove the 
screen voltage when the dissipation exceeds 20 watts. 


Resistors placed in the screen circuit for ihe purpose of 
developing an audio modulating voltage on the screen in 
modulated radio-frequency amplifiers should be made variable 
to permit adjustment when replacing tubes. 


Plate Dissipation —Plate dissipation in excess of the 125-watt 
maximum rating is permissible for short periods of time, such 
as during tuning procedures. 


Operation—If reasonable precautions are taken to prevent 
coupling between the input and output circuits, the 4E27A/5- 
125B may usually be operated at frequencies up to 75 Mc. 
without neutralization. A conventional method of obtaining the 
necessary shielding between the grid and plate circuits is to 
use a suitable metal chassis with the grid circuit mounted below 
the deck and the plate circuit above. The tube socket should be 
mounted flush with the under side of the chassis deck, and 
spring fingers mounted around the socket opening should make 
contact between the chassis and the metal base shell of the 
tube. Power-supply leads entering the amplifier should be by- 
passed to ground and properly shielded. The output circuit and 
antenna feeders should be arranged so as to preclude any 
possibility of feedback to other circuits. 


Feedback at high frequencies may be due to the inductance 
of leads, particularly those of the screen and suppressor-grids. 
By-passing methods and means of placing these grids at r-f 
ground potential are discussed in Application Bulletin Number 
Eight, "The Care and Feeding of Power Tetrodes,"’ available 
from Eitel-McCullough, Inc., for twenty-five cents. Much of the 
material contained in this bulletin may be applied to pentodes. 
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The Eimac 592/3-200A3 is a medium-mu power triode having a maximum plate dissipation rating of 
200 watts, and it is intended for use as a power amplifier, oscillator, or modulator. It can be used at its 


maximum ratings at frequencies as high as 150 Mc. 


Cooling of the 592/ 3-200A3 is accomplished by radiation from the plate, which operates at a 
visible red color at maximum plate dissipation, and by means of forced-air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated tungsten 
Voltage - - = : ‘ : 
Current’ - - - 
Amplification Factor (Average) - - - - 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - : = : : r 
Grid-Filament  - - - . - . 
Plate-Filament - - - - - - 
Transconductance (1, =200 ma., E,=3000 v.) - : 
Frequency for Maximum Ratings = - - - - 


MECHANICAL 


Mounting - = Z 2 2 = 2 L - 
Maximum Over-all Dimensions: 

Length - - - - - - - 

Diameter - - - - - - - 
Net Weight (approx.) = - : - - . : 
Shipping Weight (approx.) = - - Se to 
Cooling - = - - = 2 = H = 
Recommended Heat Dissipating Connectors: 


Plate Bete ene i ie) ee et 
Cid Race ene ety ths ra 


Maximum bulb temperature’ - - - - 


AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR—CLASS B 


MAXIMUM RATINGS, PER TUBE 
D-C PLATE VOLTAGE - - - 


MAX-SIGNAL D-C PLATE 
CURRENT - - 2 


PLATE DISSIPATION’ - . 2 
GRID DISSIPATION’ - : s 


3500 MAX. VOLTS 


250 MAX. MA. 
200 MAX. WATTS 
25 MAX. WATTS 


225°C 


§92/3-200A3 


MEDIUM-MU TRIODE 
9 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


PLATE MODULATED RADIO FREQUENCY 


AMPLIFIER 


Class-C Telephony (Carrier conditions, per tube) 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - 
D-C PLATE CURRENT - - 
PLATE DISSIPATION - - 
GRID DISSIPATION - - 


- 2600 MAX. VOLTS 
- 200 MAX. MA. 

- 130 MAX. WATTS 
- 25 MAX. WATTS 


RADIO FREQUENCY POWER AMPLIFIER 


AND OSCILLATOR 


Class-C Telegraphy or FM Telephony 


(Key-down conditions, per tube) 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE - - 
D-C PLATE CURRENT - - 


PLATE DISSIPATION” - - 
GRID DISSIPATION’ - - 


(Effective 7-1-54) Copyright 1954 by 


- 3500 MAX. VOLTS 
- 250 MAX. MA. 


- 200 MAX. WATTS 
- 25 MAX. WATTS 


Eitel-McCullough, Inc. 


- - - 10.0 volts 
- - - 5.0 amperes 
- - - - 5 TAS 
- - - 3.3 ppt 
- - - 3.6 ppt 
: = - 0.29 ppt 
- - - 3600 pmhos 
- - - - 150 Me. 
- - - - Vertical 
- - 6.0 inches 
- - 3-13/32 inches 
- - 6 ounces 
- - I'/ pounds 
Radiation and Forced-Air 
- - - Eimac HR-10 
- - - Eimac HR-5 
Maximum seal temperature - ~~ - - - 175°C 
TYPICAL OPERATION 
Sinusoidal wave, two tubes unless otherwise specified. 
D-C Plate Voltage - - - 2000 2500 3000 Volts 
D-C Grid Voltage (approx.)* - —50 —70 —90 Volts 
Zero-Signal D-C Plate Current - 120 100 80 Ma. 
Max-Signal D-C Plate Current - 500 450 400 Ma. 
Effective Load, Plate-to-Plate - 8500 12,600 18,000 Ohms 
Peak A-F Grid Input Voltage 
(per tube) - - - - 260 270 270 Volts 
Max-Signal Peak Driving Power - 50 52 40 Watts 
Max-Signal Nominal Driving Power 
( approx.) - - - - 25 26 20 Watts 
Max-Signal Plate Power Output - 600 725 820 Watts 
*Adjust to give stated zero-signal plate current. 
TYPICAL OPERATION 
D-C Plate Voltage - - - - 2000 2500 Volts 
D-C Plate Current - - - - 200 200 Ma. 
D-C Grid Voltage - - - - —250 —300 Volts 
D-C Grid Current - - - - 35 35 Ma. 
Peak R-F Grid Input Voltag - - 480 535 Volts 
Driving Power - - - - - 17 19 Watts 
Grid Dissipation - - - - - 8 9 Watts 
Plate Power Input - - - - 400 500 Watts 
Plate Dissipation - - - - - 115 125 Watts 
Plate Power Output - - - - 285 375 Watts 
The output figures do not allow for circuit losses. 
TYPICAL OPERATION 
D-C Plate Voltage - - - 2000 2500 3000 3500 Volts 
D-C Plate Current - - «1+ 250) 228 °-222, 228) Ma. 
D-C Grid Voltage - - - —1I50 —180 —220 —270 Volts 
D-C Grid Current - - - 32 28 25 30 Ma. 
Peak R-F Grid Input Voltage - 380 400 440 505 Volts 
Driving Power - - - - 12 iI II 15 Watts 
Grid Dissipation - - - 7 6 5.5 7 Watts 
Plate Power Input - - - 500 570 666 800 Watts 
Plate Dissipation 5 - - 200 200 200 200 Watts 
Plate Power Output - - - 300 370 466 600 Watts 


The output figures do not allow for circuit losses. 
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APPLICATION 


MECHANICAL 


Mounting— The 592/3-200A3 must be mounted ver- 
tically, base down or base up. Flexible connecting 
straps should be provided from the grid and plate ter- 
minals to the external grid and plate circuits. The 


tube must be protected from severe vibration and 
shock. 


Cooling—An air-flow of approximately 15 cubic feet 
per minute should be directed at the bulb from a 2 inch 
diameter nozzle located about three inches from the 
center line of the tube. The center line of the nozzle 
should be located about two inches down from the top 
of the plate terminal. The incoming air temperature 
should not exceed 50° C. Other methods of cooling may 
be used provided the maximum bulb and seal tempera- 
tures are not exceeded. An 8 inch, household-type fan 
located about 10 inches from the tube is one alternate 
method. Special heat-dissipating connectors (Eimac 
HR-5 and HR-10, or equivalent, for grid and plate 
terminals respectively) should be used with this tube. 
These connectors help to prolong tube life by reducing 
the temperature of the metal-glass seals. 


ELECTRICAL 


Filament Voltage—For maximum tube life, the fila- 
ment voltage, as measured directly at the filament pins, 
should be the rated value of 10.0 volts. Unavoidable 
variations in filament voltage must be kept within the 
range of 9.5 to 10.5 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Opera- 
tion” except in certain very specialized applications. 
Where bias is obtained by a grid leak, suitable protec- 
tive means must be provided to prevent excessive plate 
dissipation in the event of loss of excitation. 


Grid Dissipation— The power dissipated by the grid of 
the 592/3-200A3 must not exceed 25 watts. Grid dis- 
sipation may be calculated from the following expres- 
sion: 

Pe= Compl 

where P,=grid dissipation, 
€comp= peak positive grid voltage, and 
I,=d-c grid current. 


€cmp May be measured by means of a suitable peak- 
reading voltmeter connected between filament and 
grid.* 


Plate Voltage—Except for special applications, the 
plate supply voltage for the 592/3-200A3 should not 


exceed 3500 volts. In most cases there is little advan- 
tage in using plate-supply voltages in excess of those 
given under “Typical Operation” for the power output 
desired. 


Plate Dissipation—Under normal operating condi- 
tions, the power dissipated by the plate of the 592/3- 
200A3 should not exceed 200 watts. At this dissipation 
the brightness temperature of the plate will appear a 
red-orange in color. The value of this color is some- 
what affected by light from the filament, as well as 
from external sources. Plate dissipation in excess of the 
maximum rating is permissible for short periods of time, 
such as during tuning procedures. 

*For suitable peak v.t.v.m. circuits see, for instance, “Vacuum 


Tube Ratings,’ Eimac News, January, 1945. This article is 
available in reprint form on request. 


IN. STRAIGHT 


, ie 007 o1a. 


CENTER FILAMENT 
MINA 


TERMINAL 
156 +.005 o1A. 


FILAMENT TERMINALS 
125+.005 DIA. 


NOTE: CENTER FILAMENT TERMINAL, 
FILAMENT TERMINALS, AND TUBULATION 
ARE SO ALIGNED THAT THEY CAN BE 
FREELY INSERTED INTO A GAUGE 1/4" 
THICK WITH HOLE DIA. .186"', .155", 
AND. .350'' RESPECTIVELY, LOCATED ON 
THE TRUE CENTERS BY THE GIVEN 
DIMENSIONS. 
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DRIVING POWER vs. POWER OUTPUT 


The four charts on this page show the relationship of plate efficiency, power output and 
grid driving power at plate voltages of 2000, 2500, 3000 and 3500 volts. These charts show com- 
bined grid and bias losses only. The driving power and power output figures do not include 
circuit losses. The plate dissipation in watts is indicated by P,. 


Points A, B, C, and D are identical to the typical Class C operating conditions shown 
on the first page under 2000, 2500, 3000 and 3500 volts respectively. 


E,=2000 Volts E,=2500 Volts 
EIMAC 592/3-200A3 EIMAC 592/3-200A3 


® IDENTICAL TO TYPICAL ® IDENTICAL TO TYPICAL 
LASS C OPERATING CLASS C OPERATING 
CONDITION ON FIRST PAGE CONDITION ON FIRST PAGE 


GRID DRIVING POWER—WATTS 
GRID DRIVING POWER—WATTS 


POWER OUTPUT—WATTS 


E, = 3000 Volts E, = 3500 Volts 


EIMAC 592/3-200A3 EIMAC 592/3-200A3 


IDENTICAL TO TYPICAL IDENTICAL TO TYPICAL 
CLASS C OPERATING CLASS C OPERATING 
CONDITION ON FIRST PAGE CONDITION ON FIRST PAGE 


GRID ORIVING POWER—WATTS 
GRID DRIVING POWER— WATTS 
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cyother products ) 


Look in the general section for--- 


® Your nearest distributor of modern, fully guaranteed Eimac 
electron tubes and electron tube accessories. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, information 
on deliveries and prices, or provide other information not 
found in the catalog. 


Eimac tube type numbering system. 
@ Tube Replacement Chart. 


@ Prices on Eimac products. 


IMPORTANT EIMAC ‘‘EXTRAS”’ 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac engineers, whose combined knowledge and experience are at your service. 
Additional contributions by this Eimac department are its Application Bulletins, a service which 
you receive without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in 
major cities. They will help you personally with experimental work, problems of technique, etc. 
Engineers from Eitel-McCullough, Inc. are available, too, for field consultation throughout the 
country. As Eimac tubes are world renowned, the same services extend to various countries over- 
seas through the Eimac Export Department. 
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The Eimac HV-1 Diffusion Pump is a fast, triple-jet, air-cooled vacuum 
pump of the oil-diffusion type. When used with a suitable mechanical fore- 
pump and a DC704 type oil it is capable of reaching an ultimate vacuum of 
4x 10-7 mm of mercury. 


Assembly of the pump is a simple operation, requiring no special tools or 
intricate adjustments. It can be completely disassembled in five minutes or less. 


The glass construction permits rapid inspection of conditions within 
the pump. 


OPERATIONAL DATA 


Amount of Oil - - - - - - - - - 150 milliliters 

Recommended Oil “ “ - : : - DC704, Narcoil Octoil S. 

Forepump Capacity* - - - - - 0.1 to 2.0 liters per second 

at 0.001 mm of mercury, or less 

Wy Forepressure (maximum) - - - - - 0.02 mm of mercury 

Baffle Temperature - - - - . - - 35° C or lower 

Heater Voltage - - - - - - - - 100 to 110 volts 

Heater Current (at 110 volts) - : - - - - 1.7 amperes 

Speed, without baffle (approx.) * - : - - 67 liters per second 

at 4x10-* to 4x10-° mm Hg 

Speed, with baffle (approx.)* - - : - - 32 liters per second 

at 4x10-4 to 4x10-° mm Hg 

Ultimate Vacuum, at 25° C (approx.) = - - - - - 10°° mm Hg 

when using recommended oil. 

Using liquid N». Trap : ¢ : - “ a =) Osemmaulig 

MECHANICAL DATA 

Casing a : z 5 : 2 - - : 3 : - “ - Pyrex Glass 
Chimney - - - - - : - - - - - - - - 3 Jet, Aluminum 
Cooling - - - - . - - = “ - - - - = - - Air 
Maximum Overall Dimensions - “ - “ - - : - - See Outline Drawing 
Mounting Position - - - - = - - “ - - - Vertical, boiler down 
Net Weight - - - - - : : - - - . . - - 6 pounds 
Shipping Weight - - - - - : = - - : - - - - 18 pounds 


* A small forepump may be used, but this will reduce the pumping speed at the higher manifold pressures. 


(Effective 11-1-60) Copyright 1960 by Eitel-McCullough, Inc. 
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OPERATION 

The principle upon which the oil-diffusion pump operates 
may be explained as follows. The drawing on page three il- 
lustrates the accepted theory. Gas to be removed from the 
high-vacuum system enters the pump at the top, and then into 
the region of the upper jet. Emerging from this jet is a stream 
of oil vapor which is generated by the electrically heated oil 
boiler at the bottom of the pump. Molecules of the unwanted 
gas diffuse into this stream of oil vapor and are carried down 
and out toward the cooler glass-wall of the pump. Upon reach- 
ing the glass-wall, the oil vapor condenses to a film of liquid 
oil which runs down the wall and returns to the boiler. The 
gas molecules are forced downward by the oil vapor and gas 
above them and come under the influence of the middle jet, 
where they are again forced down toward the bottom of the 
pump by a second stream of oil vapor. 


EIMAC HV-I 


HEATER POWER 


Sane RS ay 
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OIL-DIFFUSION PUMP 
PUMPING SPEED vs. PRESSURE 
= |8OW 


duction in pumping speed. 

Pumping speed is also affected by the capabilities of the 
forepump. The forepump must be able to remove the gas from 
the system while maintaining the required low pressure at its 
end of the diffusion pump. 

Increased pumping speed may be obtained by operating 
several HV-1 units in multiple. The number of units which 
may effectively be used in multiple will be determined by the 
ability of the forepump to produce the required forepressure, 
and the ability of the manifold and tubulations to handle the 
desired pumping speed. 

The HV-1 is capable of reaching an ultimate vacuum of 
4 x 10-7 mm of mercury or better when a liquid Ng2 trap is 
used. To reach this low pressure, however, it is essential to 
avoid any contaminant in the high-vacuum system. Water, even 
in small amounts, or any hygroscopic matter should be care- 


The curves at the left show 
the gas handling capabilities 
of the HV-I over a range of 
pressures both with and with- 
baffle. These 
apply when a forepump with the 


out a curves 


required capacity is used. The 


rapid loss in pumping speed 
at the higher pressures is due 
to the inability of the fore- 
pump to handle the necessary 
volume of gas. With a larger 


PUMPING SPEED —LITERS PER SECOND 


ie 


forepump, the pumping speed 
would be maintained out to 


higher pressures. 
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PRESSURE - MILLIMETERS OF MERCURY 


The process of entraining the molecules of gas down toward 
the bottom of the pump is again repeated at the bottom jet. 
During pumping, as the manifold pressure drops, the amount 
of oil issuing from the lower jet is sufficient to form a visible 
ring of oil on the wall of the pump at a point well below the 
bottom skirt. In this region the concentration of gas is great 
enough to raise the pressure to a level which will allow a 
mechanical forepump to effectively remove the gas from the 
system. 

To prevent small amounts of oil vapor from finding their 
way back into the high-vacuum side of the system, a baffle is 
often employed between the diffusion pump and the high- 
vacuum system. In the HV-1 this baffle is a pair of aluminum 
discs which are kept relatively cool by the pump cooling fan. 
Oil vapor reaching the baffle condenses and returns to the 
boiler. The baffle reduces the pumping speed by about one- 
half. This is well illustrated in the curves. Constrictions or 
bends in the system are to be avoided wherever possible. A 
short length of small-bore tubing can cause a considerable re- 


fully excluded. When so located as to be affected by heat, rub- 
ber is particularly objectionable, and a poor ultimate vacuum 
is likely to result if rubber gaskets are used in the diffusion 
pump. For this season, Neoprene gaskets are supplied with the 
HV-1. 

In systems employing stop-cocks, valves or gaskets, it is 
necessary that the stop-cock, valve, or gasket lubricant have the 
minimum possible vapor pressure, because poor lubricants can 
easily destroy the high-vacuum capabilities of the pump. 

APPLICATION 

The HV-1 diffusion pump must be mounted securely, but 
not too rigidly. A satisfactory method of mounting consists of 
1 X 1 X % inch angle shaped and drilled to pass four of the 
six spring loaded bolts used to join the large flanges at the top 
of the barrel (see illustration). When the desired manifold has 
been sealed to the manifold adapter (000914 on outline draw- 
ing), the pump is prepared for operation (after cleaning thor- 
oughly as specified under “CLEANING”) in accordance with 
the following procedure: 
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1. Pour 150 milliliters of Diffusion Pump Oil into the pump 
barrel (000917). 

2. Insert the aluminum jet assembly (004911) into the pump 
barrel. 

3. Assemble the pump carefully, moistening both sides of each 
gasket with pump oil, or with a very fine layer of heavy-grade 
“Celvacene,” or equivalent grease. 

4. Install the pump in its mounting. 


IMPORTANT: DO NOT START DIFFUSION PUMP 
HEATER UNTIL FOREPUMP IS IN OPERATION AND 
SYSTEM IS FREE OF LEAKS. 


5. After making certain that the forepump is connected to the 
nipple (008911) through the suitable flexible coupling 
(vacuum-hose or vacuum type bellows), start the forepump 
motor. Check the manifold with a Tesla or other high-volt- 
age high-frequency spark coil for leaks BEFORE CON- 
TINUING. 


The Tesla coil, with a flexible wire probe, may be used 
to indicate the presence of leaks above the baffle. It is 
also valuable in estimating pressure in the manifold dur- 
ing the early stages of evacuation. CAUTION: too high 
a voltage may puncture the manifold at its weak points, 
i.e., where the glass may be very thin or at a seal-off 
tubulation. A rough indication for a suitable Tesla volt- 
age is that which will produce a corona of about one- 
eighth inch on the end of a No. 14 B & S probe wire, 
visible in the dark only, and a stringy spark not over 
five-eights inch to a grounded metal surface. 


If the system is known to be free of leaks, the fore- 
pump and HV-1 may be started together. However, to 
protect the system and, its oil, the manifold first should 
be checked with the Tesla coil with the HV-1 “off.” 
When the cold oil stops bubbling and the pink glow is 
seen to be diminishing at a normal rate, the system 
may be assumed to be reasonably tight and the HV-1 
may be started. 


6. Connect the oil heater terminals via a switch to the source 
of power. The oil heater voltage should be set to between 
100 and 110 volts for best results. An adjustable resistor or 
an auto transformer of the tapped or continuously variable 
type is recommended. The current at 110 volts is approxi- 
mately 1.7 amperes. : 


7. The baffle assembly and upper end of the pump barrel 
should be kept cool (35° C or lower) by a small fan or 
blower (see illustration). 


OIL—The Eimac HV-1 is tested using a Silicon Oil, DC-704, 
to acquire the high-vacuum indicated in the specifications. 
DC-704 is water-white in color with a specific gravity of 1.07 
at 25°C; it’s flash-point is 410°F and the boiling point, for 
pressures of 5 to 10 microns of Hg, is 185°C. The ultimate 
vacuum attainable using DC-704 is on the order of 10-6 to 10-8 
mm Hg. Although DC-704 is used to test the HV-1, any com- 
mercially available Diffusion Pump Oil, such as Narcoil, Octoil 
S, etc., is acceptable. 


VACUUM GAGES—To properly monitor the vacuum con- 
ditions at the manifold, a sensitive gage in the desired range 
is necessary. There are many systems used for this purpose, 
one of the most sensitive in high-vacuum systems being the 
Ionization (or Ion) gage. Its useful range extends from ap- 
proximately 5 microns to a region in the upper experimental 
vacuum limits on the order of 10-6 microns (5 X 10-3 to 10-9 
mm Hg). Recently, tubes and circuits have been developed 
which contribute to the high stability of this instrument. The 


HV-1 —— 


Eimac type 100IG Ion Gage tube is designed to give the 
maximum internal leakage path, thus avoiding erratic read- 
ings due to possible contamination from the system. 
LEAKS—If the system does not “clean-up” in a reasonable 
time, considering the nature and size of the manifold and con- 
nected chambers, a leak may be looked for by means of the 
Tesla coil. The probe should be run over the entire surface of 
the glass work involved. A “fast” leak will be indicated where 
sparks concentrate at a point on the glass and a pinkish glow 
takes place within the evacuated space. 

Where a slow leak is suspected, before “bake-out”! and 
where the vacuum is high but still not satisfactory, a solvent 
such as carbon tetrachloride may be applied to the manifold 
surface, but not to the Neoprene gaskets, with an atomizer, a 
wad of cotton or brush. If a leak is found, the Tesla voltage 
will cause a marked bluish glow while the solvent is entering 
the aperture, or the ion gage reading will indicate increased 
pressure. i 

After “bake-out” or when the manifold is too hot for the 
application of liquids, illuminating gas or hydrogen may be 
applied to the surface from an unlighted torch. Gas entering 
the hole will effect the ionization gage reading immediately. 
A very small leak may be found in this way. If there are no 
leaks, the manifold and pump assembly is ready for use2. 

With the manifold at high vacuum, no ionization will be 
apparent from the effects of a Tesla probe held on the mani- 
fold (above the baffle). Below the baffle on the barrel of the 
HV-1 pump, the probe will cause fluorescene of the oil vapors 
as well as a visible disturbance of the oil flow below the jets. 
The probe when touched to the HV-1 outlet will show a faint, 
blue-violet glow. If these first two conditions are obtained, but 
a pinkish glow is present in the outlet, the mechanical pump 
and its coupling should be checked. 

For new oil, or after an oil change, approximately 15 min- 
utes heating time is required for the HV-1 to reach full ef- 
ficiency from a cold start. 


PRECAUTIONS 
1. The vacuum system should not be opened “to air” when the 
diffusion pump is hot, to prevent oxidation of the pump oil. 
2. If at any time a white vapor is visible in the HV-1, both 
pumps should be immediately shut off. The vapor is an in- 
dication of forepump failure or a very rapid leak. If the oil 
has become dark, the system may require complete cleaning. 


3. Ground leads should be provided on both flange couplings 


to prevent the Tesla voltage from puncturing the Neoprene 
gaskets. 


CLEANING 

Diffusion pumps in continuous use should be cleaned at 
approximately one-month intervals. The materials and fa- 
cilities required for cleaning are: Trichlorethylene and pentane 
(or acetone). An oven capable of temperatures up to 500° C 
will allow complete removal of carbonaceous deposits. The 
oven should be provided with an air inlet and outlet to allow 
the products of oxidation to be carried off. An accurate tem- 
perature control and indicator are advisable to prevent mishap 
to the glass parts. Where an oven is not available, steel wool, 
water and some abrasive cleanser, such as diatomaceous earth, 
may be used. The procedure is given in the following para- 
graphs. 


1 “Bake-out” consists of surrounding the manifold and work to be 
evacuated with an oven. The temperature is then raised and 
held just under the annealing point for the “softest” glass be- 
ing used in the system (approximately 500 egress C for Pyrex). 
The temperature is maintained for thirty minutes to an hour, 
or at least until the new glass in the system shows no fluor- 
escene on application of the Tesla voltage. This “cleans-up” 
the glass-ware to a point where it will not normally release 
further gas. An accurate thermocouple type temperature indi- 
cator and heater control are advisable to prevent mishaps to 
the system during “bake-out.” 

2 Contamination in the system such as decomposed oil, or a 
source of high vapor pressure in the load will give “virtual 
leaks” or unfavorable maximum vacuum readings. 


HEATER TERMINALS 
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GLASS HOUSING BARREL—New housings should be given 
a rinse with a cup of pentane or acetone and then warm-air 
dried. (CAUTION: pentane and acetone are inflammable. Keep 
away from open flames.) Used, dirty housings should have the 
excess of oil fluid rinsed out with two or three flushings of 
about one cup (per rinse) trichlorethylene. The last rinse may 
be saved for the first wash of the following pieces. To remove 
adhering carbonaceous matter after draining, the housing 
should be baked out in an oven up to 500° C. If the housing is 
not too caked, a rinse with pentane or acetone and gentle drying 
with warm air (in place of baking out in the oven) is sufficient. 
ALUMINUM JET ASSEMBLY—The jet assembly may be 
cleaned at the same time that the glass housing barrel is 
cleaned by inserting the assembly into the glass housing, pour- 
ing in the rinse solution and closing the top opening with a 
stopper. Agitate the solution by tilting and shaking the pump 
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so that all parts are well washed over. Always remove the 
stopper and jet assembly after washing, prior to draining, bak- 
ing or air drying. To further remove hard cabonaceous ma- 
terial, the assembly, less baffle, should be placed in an anneal- 
ing oven and heated carefully to 475° C, then allowed to cool 
slowly in air. 

BAFFLE—The baffle should be disassembled and all parts 
rinsed three times with pentane or acetone; the last two rinsings 
must be with clean solution. Follow with warm-air drying. 
NEOPRENE GASKETS—Wash the gaskets in pentane or alco- 
hol, warm-air dry, then dry in oven at 110° C for 30 minutes. 
GLASS MANIFOLDS—Use the same procedure as for the 
glass housing barrel when feasible. However, usually washing 
with pure water and alcohol, followed by warm-air drying, 
may be sufficient because there is less formation of carbona- 
ceous matter here than in the case of the pump housing. 
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The Eimac 100 IG ionization gauge is designed for use in high vacuum 
exhaust systems, and will measure pressures from approximately 10? millimeters 
of mercury to less than 10° millimeters of mercury. The Nonex glass envelope 
can be sealed directly to exhaust systems employing Nonex or Kovar-sealing 
glass and can be sealed to Pyrex by means of a graded seal. 

The 100 IG is a triode vacuum tube consisting of a pure tungsten filament 
and molybdenum grid and plate. No insulators are used within the tube, and the 
envelope is designed to provide long leakage paths between the plate and other 
tube elements. 

Positive ion current indications are obtained with either a sensitive galva- 
nometer or a vacuum tube amplifier. A typical circuit employing an Eimac 100 
IG ionization gauge triode and a vacuum tube voltmeter is shown below. 


100 IG IONIZATION 


50 ya 
D-C AMMETER 


SCALE 0-100 


The filament temperature of the 100 IG must be low enough so that the emission is temperature- 
limited. With a good vacuum, the filament voltage will be between 2.0 and 4.0 volts, and the filament 
current will be approximately 8.0 amperes. With a poor vacuum, it will be necessary to increase the fila- 
ment voltage to approximately 7.5 volts, and the current will be about 12 amperes. (The tube should not 
be operated long at high filament voltage.) 

CAUTION: Filament voltage should not be applied until vacuum has been obtained as indicated by a 
spark coil glow test. 

If grid voltage is obtained from a rectified a-c power supply and if the line voltage is not stable, 
it will be desirable to employ a gaseous regulator tube. A positive voltage of 150 volts with respect to 
the filament and current of 5 milliamperes is standard for the 100 IG. 

The recommended plate voltage is -22.5 volts with respect to the filament. A plate voltage from -20 
to -45 volts will give satisfactory operation, but plate voltages of 0 to -20 volts will result in low and 
incorrect plate currents. 

In order to fully realize the capabilities of the 100 IG, it will be necessary to make ''R" in the above 
figure variable. One circuit that has been employed with success is a group of 6 resistors and a rotary 
switch arranged so that only one resistor is across the input to the vacuum tube voltmeter at a time. By 
selecting resistors that increase by a factor of 10, the 0-100 scale microammeter will change calibration 
by the same factor, and will be convenient to read. With resistance values of 500, 5K, 50K, 500K, 5 meg- 
ohms and 50 megohms, the maximum (full scale meter deflection) input voltage to the vacuum tube volt- 
meter will be '2 volt. 

The calibration of the gauge depends upon the composition of the gas in the system. For dry air the 
pressure is given by the following formula: 

Pressure (mm. of Hg) =Ip (3.3 x 10-5) 


where Ip . . . . Plate current in microamperes 
when Grid Voltage. =-+150 volts 

Grid Current. . . =.005 amperes 

Plate Voltage . . =-22.5 volts 


A bake-out of the tube at 450° Centigrade and outgassing of the tube elements is necessary when- 

ever the exhaust system has been opened to air or the elements need cleaning. Outgassing is accom- 

lished by heating the grid and plate to a dull cherry red by either r-f induction or by direct electron 
ee tardment. Recommended outgassing voltages for the 100 IG are as follows: 


Filament Outgassing Voltage (approximately) ‘ , 3 ‘ 8 volts 
Plate Outgassing Voltage F : : : ? : ; F 800 volts 
Plate Outgassing Current F x ; ; . 120 ma 


The grid and a 1000 ohm resistor is placed in series with the plate during outgassing. The recom- 
mended outgassing time is approximately five minutes, or until the pressure in the exhaust system has 
become stabilized. 
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PREFORMED CONTACT FINGER STOCK 


Eimac Preformed Finger Stock is a prepared strip of spring material, 
slotted and formed into a series of fingers, designed to make a sliding 
contact. 


Eimac Finger Stock provides excellent circuit continuity between 
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components with adjustable or moving contact surfaces. It is especially 
suitable for making connections to tubes with coaxial terminals or to 
moving parts, such as long line and cavity circuits. It is also useful as an 
electrical "weather stripping’ around access doors in equipment cabinets 
and "screen" rooms. 


EUCLA 


The base material is a non-ferrous spring alloy, heat treated for more 
positive spring action and silver plated for better r-f conductivity. No 
further forming of the material should be attempted. The minimum bend- 
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ing radius of curvature for the material is 0.75 inch. It may be secured by 

€> any suitable mechanical means or by soft soldering. If torch-soldering is 
attempted, extreme care must be exercised to prevent overheating which will anneal the material, re- 
sulting in loss of its elastic properties. 


Eimac Contact Finger Stock is heat treated to a minimum tensile strength of 170,000 pounds per 
square inch. 


Eimac Contact Finger Stock is available (on special factory order) in the following semi-finished 
states: 
CF-101 through CF-901: Slotted and formed (Not heat treated or plated) 
CF-102 through CF-902: Slotted, formed, and heat treated (Not plated) 
CF-103 through CF-903: Slotted, formed, and plated (Not heat treated) 


Orders should allow approximately ninety days for completion since these semi-finished materials 
are not carried in stock. 


Contact Finger Stock which has not been heat treated can be formed to different shapes by the 
user, after which it may be heat treated. Eitel-McCullough can not undertake heat treatment or plating 
of semi-finished Contact Finger Stock after it has been further formed by a customer. 


A suitable heat treating schedule consists of holding the unplated material at 600° + 5° F for 2.5 
hours in air, after which it must be cleaned and plated. Heat treating the material in a controlled atmos- 
phere such as cracked natural gas, disassociated ammonia, or forming gas will minimize oxidation. 
Finger stock should be held in a suitable jig or fixture during heat treating to prevent deformation. 


» CF-100, CF-700, and CF-800 incorporate “spooned" fingers to prevent scratching the contact sur- 
face (see drawings on reverse side of sheet). 


& Eimac Contact Finger Stock is supplied in 36 inch lengths. 
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SECTION A-A 
(CF-1IO0, 700,800) 


NOTE—The above dimensions should be regarded as carrying normal manufacturing tolerances because of variations 
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Eimac HR Heat-Dissipating Connectors are used to 
make electrical connections to the plate and grid terminals 
of Eimac tubes, and, at the same time, provide efficient 
heat transfer from the tube element and glass seal to the 
air. The HR connectors aid materially in keeping seal 
temperatures at safe values. However, it is sometimes 
necessary to forced-air cool the connector by means of a 
small fan or blower. In such cases the air flow should be 


PLATE GRID 
CONNECTOR CONNECTOR 


2-25A 
2-50A 
2-150D 
2-240A 
2-2000A 
3024 


4-65A 

4-125A 

4-250A 

4-400A 
4-1000A 
4E27A /5-125B 
4PR60A 

6C21 


*The grid terminal of the 450TH-TL type tube is now .563'' in diameter. 
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CONNECTORS 


parallel with the fins of the connector. Designed for 
use on the larger tubes, the HR-9 Heat-Dissipating 
Connector is provided with an air duct to conduct the 
cooling air directly to the glass seal. 

HR Heat-Dissipating Connectors are machined from 
solid dural rod, and are supplied with the necessary 
machine screws. The table below lists the proper con- 
nectors for use with each Eimac tube type. 


GRID 


PLATE 
CONNECTOR CONNECTOR 


75TH-TL 
100R 
1OOTH-TL 
VT1I27A 
152TH-TL 
250TH-TL 


250R 

253 
304TH-TL 
327A 
450TH-TL 
592 /3-200A3 


To accommodate existing equipment designed for the older style 450TH-TL 


having .098” diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so that it may be removed 
from the grid terminal of the tube. The small grid terminal requires an HR-4 connector. 
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6-32 BINDER 
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_7~ 6-32 SET 


SCREW 
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_— 6-32 BINDER 
HEAD SCREW 


_-— 6-32 BINDER 
HEAD SCREW 


—6-32 FILLISTER 
HEAD SCREW 
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6-32 BINDER 
HEAD SCREW 


/- 6-32 FILLISTER 
/ HEAD SCREW 
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HR - 5 BD FE hove 


578 
15 
5p DEEP 


_7~ 6-32 BINDER 
HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


HR - 6 


- 10-32 BINDER 
os HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


/ 10-32 BINDER 
x HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


& 0.0 “6 (065) 
STUBS GA. 
TUBING 


6-32 FILLISTER 
HEAD SCREW 


10-32 BINDER 
HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 
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__ AIR-SYSTEM 
SOCKET 


The Eimac SK-300 Air-System Socket is recommended for 
use with those tube types listed at the bottom of the data sheet. 
The Eimac SK-306, SK-316 and SK-1306 Air Chimneys are avail- 
able for use with this socket. When this socket is used, connection 
is made to each of the tube electrodes, except the anode, by 
means of concentric rings of spring-finger contacts. The SK-300 
is humidity and salt-spray resistant. 


BASE CONNECTION 


The SK-300 Air-System Socket consists of four concentric rings of spring-finger con- 
tacts. The socket is provided with two filament connectors with a 4” diameter hole in each 
connector for making connection to the inner and outer filament contacts, one 6-32 ter- 
minal is provided for connecting to the screen-grid. The SK-300 has four 8-32 terminals for 
connecting to the control-grid. The four contact rings are shown on the outline drawing. 


MATERIALS AND FINISHES 


The socket body is made from silver-plated brass. The contact material is a non- 
ferrous spring alloy, beryllium-copper, per QQ-C-533, heat treated for spring action and 
silver-plated, per QQ-S-365, for good RF conductivity. The insulation material is teflon 
and rexolite. 


INSTALLATION 


The SK-300 Air-System Socket can be mounted on a chassis deck, partition or pres- 
surized compartments. Chassis mounting is accomplished by cutting a 6%/4’” hole in the 
chassis deck or partition. The socket is then placed in the hole and fastened in place by 
eight 6-32 machine screws through the eight holes provided for fastening. The SK-306, 
SK-316 and SK-1306 chimneys can also be mounted by these same eight screws. 
The SK-300 Air-System Socket is recommended for use with the following tubes: 


8170/4CX5000A 8171/4CX10,000D 
ACW10,000A 8281/4CX15,000A 
Memiraht.- -%e.: - teem). | a Leweree Uae SerSK-GO0+G,75 Ibs 
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DESCRIPTION 
SOCKET CUP 


001838 


001837 


OUTER FIL. COLLET 
INNER FIL. COLLET 


CONTROL GRID COLLET 


POST INSULATOR 


SLEEVE INSULATOR 


| STOP POST 


INSULATOR- FIL. COLLET 


CONTROL GRID CONN. 


SCREEN GRID COLLET 


001835 


CAP 


| 12 | 001836 


BODY 


3 | 001834] 


INSULATOR WASHER 


14 | OO1808 


- oe 


I5 | OOI809 


INNER FIL. BUSS RING | 
OUTER FIL. BUSS RING | 


16 | 115782 


FILAMENT CONNECTOR 


BRACKET 


a 001807 


(15317) 


SCREEN CONTACT GON.AS 


20, OO!8l2 


SK-306 AIR DUCT CONE 


001870 


SPRING 


NOTES: 


|. ALL DIMENSIONS IN INCHES 
2. TOLERENCES ARE NOT CUMULATIVE 
3. *CONTACT SURFACES 
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AIR-SYSTEM 
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The SK-400 Air-System Socket is the recommended socket for use with the 4-400A tetrode, and it may be 
used as well with 4-250A, 4-125A and other tubes having the same physical dimensions. The SK-400 provides 
efficient connection between the tube and its external circuits, acts as a firm mechanical support for the tube, 
and controls the flow of cooling air around the tube envelope. 


The SK-400 Air-System Socket consists of a cast aluminum body, which supports the electrical insulation 
for the terminals and acts as an air-duct to guide the air flow into the base of the tube. The air passes 
through the base of the tube and is guided past the tube envelope and plate seal by the Air-Chimney SK-406. 


Most applications of the SK-400 Air-System Socket require the use of the SK-406 Air Chimney to guide 
the air over the envelope of the tube and past the plate seal. The SK-406 Air Chimney may be omitted only 
in the few special cases where other provisions for cooling the tube envelope and plate seal are made. 


The electrical insulation for the connecting jacks and their terminals is a disk of low-loss insulating 
material, resting on a shoulder turned into the bottom of the socket body. The insulating disk is held in 
place by four machine screws which act as clamps. The design permits the insulation and terminal assembly 
to be rotated to any convenient direction and clamped firmly in place, so that no compromise with wiring 
requirements will have to be made when the socket is installed. 


An air blower must be connected to the socket air-inlet. This can be done by means of a duct termin- 
ating in a cylindrical fitting of |'/4 inches O.D., or the chassis may be enclosed and connected to the blower. 
In either case, the pressure drops and corresponding flow-rates will depend upon the tube type, power level, 
operating frequency and ambient conditions, and must be obtained from the data sheet for the tube in use. 


Socket air pressure can be measured conveniently by a manometer arranged to indicate the pressure 
difference between ihe air in the socket and the air in its surroundings. To facilitate and standardize this 
measurement, a '/4-28-threaded hole is provided in the wall of the socket opposite the air inlet. A probe or 
fitting can be screwed into this hole for connection to a manometer; it should be screwed into the socket until 


its end is flush with the inner wall of the socket base. It should not be permitted to protrude inside the 
inner wall of the socket. 


The SK-400 Air-System Socket is designed for under-chassis mounting and requires a three-inch diameter 
hole through the chassis deck. The socket is fastened in place by four 10-32 machine screws, running in 
tapped holes in the cast aluminum socket body. These four screws also hold four small, double clips which 
serve to hold the SK-406 Air-Chimney in place. 


When a tube is inserted in the socket, the five pins on the tube base are engaged by five self-aligning 
pin jacks in the socket. The connecting leads to the socket must be sufficiently flexible to permit free movement 
of the pin-jacks, or the self-aligning feature may be impaired. 


Looking up at a cut-away socket mounted, 
for demonstration purposes, on a_ trans- 
parent deck. Arrows indicate the flow of 
cooling air. The socket mounts flush with 
the bottom of the deck by means of screws 
(A) which also position clips (B) on the top 
of the deck. These clips ground the tube 
base shell and secure the air-system chim- 
ney. Air enters the assembly through duct 
(C), (not supplied with the socket assembly) 
which is secured by set-screw (D). Screw 
(E) is removed for making pressure 
measurements, 
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AIR-SYSTEM 
CHIMNEYS 


The SK-406 and SK-416 Air-System Chimneys are intended for 
use with those tube and socket combinations listed below. They are 
used to direct cooling air from the socket across the glass envelope 


of the tube, past the plate seal and heat-radiating connector. 


MATERIALS 


The SK-406 and SK-416 Air-System Chimneys are made of sturdy, 
heat resistant Pyrex glass. The bottom edge is flat for a tight seal 


against the chassis while the top edge has been fired for smoothness. 


INSTALLATION 


& These chimneys are designed for installation above the chassis or plenum that holds the 
companion Air-System Socket. The four spring clips supplied with the SK-400 (eight clips 
are supplied with the SK-410) socket alsoactas retaining clips for the chimney. After the 


socket and spring clips are installed, the chimney is pressed down over the spring clips. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


4-125A 
4-250A 
4-400A 


4PR125A 
4PR400A 


& Net Weight - - - - - - - - SK-406 - 8 ounces 


SK-416 - 7 ounces 
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The Eimac SK-410 is one of the Air-System Sockets recom- 
mended for use with those tube types listed at the bottom of the 
data sheet or other tube types having the same special five-pin 
base. Two glass Air-Chimneys are available for use with this sock- 
et depending upon the tube type used. The SK-406 Air-Chimney is 
recommended for use with tube types 4-250A, 4-400A, 4PR250C, 
and 4PR400A and the SK-416 Air-Chimney with the 3-400Z. When 
this socket is used, connection is made to each of the tube elect- 
rodes, except the anode. The SK-410 is humidity and salt-spray 
resistant. 


BASE CONNECTIONS 


The SK-410 Air-System Socket consists of five base pin contact- 
ing terminals. The terminals are shown on the outline drawing. 
Four special grounding clips are provided for use with tubes which 
incorporate metal base shells. It is recommended that these clips 
be used to prevent the build up of large potentials on the metal 
shell. 


MATERIALS AND FINISHES 


The shell or body of the socket is mepa-phthalate, per Mil-M-19833. The base contact 
terminals are fabricated of beryllium-copper, per QQ-C-533, heat treated after forming, 
then silver-plated, per QQ-S-365. Eight clips are provided for gounding the metal base 
shell and holding the Air-Chimney., They are fabricated of beryllium-copper, heat-treated 
after forming, then cadmium-plated, per QQ-P-416. 


NET WEIGHT Be en ee) ae) eee en oe 5.5 ounces 


INSTALLATION 


The SK-410 Air-System Socket canbe mounted ona chassis deck, partitions or pressur- 
ized compartments. Chassis mounting is accomplished by cutting a 2-5/8’? hole in the 
chassis deck or partition. The socket is then placed in the hole and fastened in place by 
four 6-32 machine screws through the four screw holes provided for fastening. This 
socket has a 2-3/8’? O.D. round neck extending 3/4’? below the main socket body which 
provides means for connecting any standard type air-duct to the base. Four additional 
clips are provided for holding the Air-Chimney. The SK-410 Air-System Socket is recom- 


mended for use with the following tube types: 


3-400Z 4-400A 4PR250C 
4-250A 4PR400A 
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SK-410 


SK-500 


AIR-SYSTEM SOCKET 


El T ESSN ge gee rU GH, INC. 


AND CHIMNEY 
SAN BRUNO, CALIFORNIA 


The SK-500 Air-System Socket is the recommended socket for use with the 4-1000A tetrode, and it may 
be used as well with any other tubes having the same physical dimensions. The SK-500 provides efficient con- 
nection between the tube and its external circuits, acts as a firm mechanical support for the tube, and controls 
the flow of cooling air around the tube envelope. 

The SK-500 Air-System Socket consists of a cast aluminum body, which supports the electrical insulation 
for the terminals and acts as an air-duct to guide the air flow into the base of the tube. The air passes through 
the base of the tube and is guided past the tube envelope and plate seal by the glass Air Chimney, SK-506. 

Most applications of the SK-500 Air-System Socket require the use of the SK-506 Air Chimney to guide 
the air over the envelope of the tube and past the plate seal. The SK-506 Air Chimney may be omitted only 
in the few special cases where other definite provisions for cooling the tube envelope and plate seal have 
been made. 

The electrical insulation for the connecting jacks and their terminals is a disk of low-loss insulating 
material, resting on a shoulder turned into the bottom of the socket body. The insulating disk is held in place 
by four machine screws which act as clamps. The design permits the insulation and terminal assembly to be 
rotated to any convenient direction and clamped firmly in place, so no compromise with wiring requirements 
will have to be made when the socket is installed. 

An air blower must be connected to the socket air-inlet. This can be done by means of a duct terminating 
in a cylindrical fitting of two inches O.D., or the chassis may be enclosed and connected to the blower. In 
either case the pressure drops and corresponding flow-rates will depend upon the tube type, power level, 
operating frequency and ambient conditions, and must be obtained from the data sheet for the specific tube 
type being used. 

Socket air pressure can be measured conveniently by a manometer arranged to indicate the pressure 
difference between the air in the socket and the air in its surroundings. To facilitate and standardize this 
measurement, !/,-28-threaded hole is provided in the wall of the socket body opposite the air inlet. A probe or 
fitting can be screwed into this hole for connection to a manometer; it should be screwed into the socket until 
its end is flush with the inner wall of the socket base. It should not be permitted to protrude inside the inner 
surface of the socket wall. 

The SK-500 Air-System Socket is designed for under-chassis mounting and requires a 3-34-inch diameter 
hole through the chassis deck. The socket is fastened in piace by four No. 10 32 machine screws, running in tapped 
holes in the cast aluminum body. These four screws also hold four small, double clips, which serve to ground 
the metal base of the tube and to hold the SK-506 Air Chimney in place. 

When a tube is inserted in the socket, the five pins on the tube are engaged by five self-aligning pin- 
jacks in the socket. The connecting leads to the socket must be sufficiently flexible to permit free movement 
of the pin-jacks, or the self-aligning feature may be impaired. 


Looking up at a cut-away socket mounted, 
for demonstration purposes, upon a trans- 
parent deck. Arrows indicate the flow of 
cooling air. The socket mounts flush with 
the bottom of the deck by means of screws 
(A) which also position clips (B) on the top 
of the deck. These clips ground the tube 
base shell and secure the air-system chim- 
ney. Air enters the assembly through air inlet 
(C). Screw (D) may be used to hold an air 
duct in the inlet. 
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SK-506 
. SK-516 


AIR-SYSTEM 
CHIMNEY 


The SK-506 and SK-516 Air-System Chimneys are intended for 
use with those tube and socket combinations listed below. They are 
used to direct cooling air from the socket across the glass envelope 


of the tube, past the plate seal and heat radiating connector. 


MATERIALS 


The SK-506 and SK-516 Air-System Chimneys are made of heat 
resistant Pyrex glass. The bottom edge is ground flat for a tight 
air seal against the chassis while the top edge has been fired for 


smoothness. 


INSTALLATION 


These chimneys are designed for above-chassis installation over the companion Air- 
System Socket. Four Spring Clips supplied with the SK-500 and SK-510 sockets ground 


the metal tube base and act as retaining clips for the chimney. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY TUBE SOCKET 


4-1000A 
4PR1000A 
4PR1000B 


SK-516 3-1000Z 


Net Weight - - - - ~ - - - SK-506 - 10 ounces 


SK-506 


SK-516 - 8 ounces 
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SK-516 


— SK-510 


AIR-SYSTEM 
SOCKET 


The Eimac SK-510 is one of the Air-System Sockets recommend- 
ed for use with those tube types listed at the bottom of the data 
sheet or other tube types having the same special five-pin base. 
Two glass Air-Chimneys are available for use with this socket de- 
pending upon the tube type used. The SK-506 Air-Chimney is re- 
commended for use with tube types 4-1000A, 4-1000B and 4PR1000A 
and the SK-516 Air-Chimney with the 3-1000Z. When this socket 
is used, connection is made to each of the tube electrodes, except 
the anode. The SK-510 is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-510 Air-System Socket consists of five base pin contacting terminals. The ter- 
minals are shown on the outline drawing. Four special grounding clips are provided for 
use with tubes which incorporate metal base shells. It is recommended that these clips 
be used to prevent the build up of large potentials on the metal shell. 


MATERIALS and FINISHES 


The shell or body of the socket is mepa-phthalate, per Mil-M-19833. The base contact 
terminals are fabricated of beryllium-copper, per QQ-C-533, heat-treated after forming, 
then silver-plated, per QQ-S-365. Eight clips are provided for grounding the metal base 
shell and holding the Air-Chimney. They are fabricated of beryllium-copper, heat-treated 
after forming, then cadmium-plated, per QQ-P-416. 


INSTALLATION 


The SK-510 Air-System Socket can be mounted on a chassis deck, partition or pressur- 
ized compartment. Chassis mounting is accomplished by cutting a 3-3/4” hole in the chassis 
deck or partition. The socket is then placed in the hole and fastened in place by four 6-32 
machine screws through the four screw holes provided for fastening. This socket has a 
2-3/8” O.D. round neck extending 3/4” below the main socket body which provides means 
for connecting any standard type air-duct to the base. Four additional clips are provided 
for holding the Air-Chimney. 


The SK-510 Air-System Socket Is Recommended For Use 
With The Following Tube Types: 


3-1000Z 4-1000B 
4-1000A 4PR1000A 


MEL SPL Nad se GER Po ty Te ys a Rhye te oe Laem ic babe eae octet oe 6.5 ounces 
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SK-510 


SK-600 


AIR-SYSTEM 
SOCKET 


The Eimac SK-600 is one of the air-system sockets recommended for use with 
those tubes listed at the bottom of this data sheet or other tube types having the 
same special nine-pin base. A ceramic SK-606 Air-Chimney is available and is recom- 
mended for use with the socket when air-cooled tubes are to be employed. 

When this socket is used, connection is made to each of the tube electrodes 
except the anode, and to one side of the integral screen-grid by-pass capacitor. 


BASE CONNECTIONS 


The SK-600 Air-System Socket consists of eight screen-grid contact fingers, seven 
pin contacting terminals (no contact is made to pin No. 5), a center control-grid ter- 
minal, and an integral screen by-pass capacitor. The cathode of the tube is connected 
to its external circuits by the four even-numbered base pins which are connected in 
parallel to minimize the effects of lead inductance; these contact terminals are in- 
sulated from the socket body. 


SK-600 
Air-System Socket 


SCREEN-GRID BY-PASS CAPACITOR 


Incorporated in the socket structure is a low inductance screen by-pass capaci- 
tor, 2700 + 500 uuf, which provides a short radio-frequency path to ground. The 
capacitor contains a silvered-mica dielectric and is rated at 400 volts d-c. 

When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will auto- 


&> matically be grounded. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin ter- 
minals are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control-grid 
terminal is silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not absorb 
water or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, except in the 
case of halogenated compounds which will induce minor dimensional changes. Its physical characteristics are 
stable over a temperature range of —196°C to +199°C and it is resistant to embrittlement and thermal shock. 
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INSTALLATION 


The SK-600 Air-System Socket can be mounted on chassis decks or partitions or in coaxial tuning devices 
with no modification to the socket. Chassis mounting is accomplished by cutting a 24” diameter hole in the chassis 
deck or partition. The socket is then placed in the hole and held securely by the three toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line outer con- 
ductor. The socket skirt fits snugly on a 1%” diameter cylinder and four screw holes are provided for fastening 
as shown in the outline drawing. 


TUBE EXTRACTOR 


The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the 
SK-600 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 
or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 


THE SK-600 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


@ 7034/4X150A 7204/4C X250F 8321/4CX350A 
7035/4X150D 7580W/4CX250R 8322/4CX350F 
7203/4C X250B 8249/4W300B 7580 
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SK-606 
; SK-626 
SK-636B 


AIR-SYSTEM 
CHIMNEYS 


The Eimac SK-606, SK-626 and SK-636B Air System Chimneys 
are intended for use with those tube and socket combinations listed 
below. 


They are used to direct cooling air intothe anode radiator on the 
tube types listed below. 


The SK-636B also helps hold the tube in place by means of a 
clamping band around the tube’s radiator. 


MATERIALS 


The SK-606 and SK-626 are made of high temperature ceramic. 
The SK-636B is molded of diallyl meta-phthalate per MIL-M-19833. 
The clamping band on this socket is made of beryllium copper per 
QQ-S-365. A neoprene “O” ring is furnished in a recess at the 
bottom of the socket to more effectively seal the chimney to the 
socket. 


@) INSTALLATION 


The SK-606 and SK-626 ceramic chimneys are installed by slip- 
ping them over the tube radiator. They are held in place by their 
Own weight or by some suitable clamping means. 


The SK-636B is secured to the chassis over the companion Air- 
System Socket by means of four #6 screws. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY SOCKET TUBE 


SK-606 SK-600 4X150A 
SK-600A 4X150D 
SK-610 4X150R 
SK-640 4X150S 


4CX250B 
SK-626 4CX250F 
SK-636B 4CX250R 

7580 

4CX300A 


6) 


Net Weight - - - - - ~ - -~ SK-606 - 1.4 ounces 
SK-626 - 1.4 ounces 
SK-636B - 1.4 ounces 
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SOCKET 


The Eimac SK-610 is one of the air-system sockets recommended for use with 
those tubes listed at the bottom of this data sheet or other tube types having the 
same special nine-pin base. A ceramic SK-606 Air-Chimney is available and is recom- 
mended for use with the socket when air-cooled tubes are to be employed. 

When this socket is used, connection is made to each of the tube electrodes 
except the anode, and to one side of the integral screen-grid by-pass capacitor. 


BASE CONNECTIONS 


The SK-610 Air-System Socket consists of eight screen-grid contact fingers, seven 
pin contacting terminals (no contact is made to pin No. 5), a center control-grid ter- 
minal, and an integral screen by-pass capacitor. The cathode of the tube is connected 
to its external circuits by the four even-numbered base pins which are connected in 
parallel to minimize the effects of lead inductance. These terminal lugs are connected 
directly to the metal shell of the socket and will automatically be grounded when the 
socket is mounted to a metal chassis. 


SK-610 
Air-System Socket 


SCREEN-GRID BY-PASS CAPACITOR 


Incorporated in the socket structure is a low inductance screen by-pass capaci- 
tor, 2700 + 500 uuf, which provides a short radio-frequency path to ground. The 
capacitor contains a silvered-mica dielectric and is rated at 400 volts d-c. 

When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will auto- 


matically be grounded. 
sa 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin ter- 
minals are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control-grid 
terminal is silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not absorb 
water or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, except in the 
case of halogenated compounds which will induce minor dimensional changes. Its physical characteristics are 
stable over a temperature range of —196°C to +199°C and it is resistant to embrittlement and thermal shock. 
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INSTALLATION 


The SK-610 Air-System Socket can be mounted on chassis decks or partitions or in coaxial tuning devices 
with no modification to the socket. Chassis mounting is accomplished by cutting a 24” diameter hole in the chassis 
deck or partition. The socket is then placed in the hole and held securely by the three toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line outer con- 
ductor. The socket skirt fits snugly on a 1%” diameter cylinder and four screw holes are provided for fastening 
as shown in the outline drawing. 


TUBE EXTRACTOR 


The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the 
SK-610 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 
or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 


THE SK-610 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


/ >) 4X150A/7034 4X250F /7204 4CX250R 
to 4X150D/7035 4CX250B/7203 4W300B 
4X150F/7609 4CX250F 7580 
4X250B 
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SK-620 
SK-620A 


AIR-SYSTEM 
SOCKET 


The Eimac SK-620 is one of the Air-System Sockets recommended for use with 
those tubes listed at the bottom of this data sheet or other tube types having the same 
special nine-pin base. A ceramic SK-626 Air Chimney or a fiberglass-reinforced 
silicone resin SK-636 Air Chimney are alsoavailableand are recommended for use 
with the socket when air-cooled tubes are to be employed. 

When this socket is used, connectionis made to each of the tube electrodes except 
the anode, and to one side of the integral screen-grid by-pass capacitor. The 
SK-620 Air-System Socket is humidity and salt-spray resistant. The SK-620A is an 
improved SK-620 which includes a slightly modified screen by-pass capacitor 
sealed with an improved encapsulating material to insure reliable performance under 
high humidity or moisture conditions. 


BASE CONNECTIONS 

The SK-620 Air-System Socket consists of eight screen-grid contact fingers, seven 
pin contacting terminals (no contact is made topin No. 5), a center control-grid ter- 
minal, and anintegral screen by-pass capacitor. The cathode of the tube is connected 
to its external circuits by the four even-numbered base pins which are connected in 
parallel to minimize the effects of lead inductance; these terminal lugs are insulated 
from the socket body. 


SCREEN-GRID BY-PASS CAPACITOR 
Incorporated in the socket structure is alow-inductance screen by-pass capacitor, 1100 uuf +20%, which pro- 
@ vides a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, is hu- 
midity and salt-spray resistant. The sockets are hi-voltage tested at 2000 volts dc and are rated for use at 1000 
volts dc. 
When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will auto- 
matically be grounded. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin 
terminals are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control- 
grid terminal is silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not 
absorb water or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, except 
in the case of halogenated compounds which will induce minor dimensional changes. Its physical characteristics 
are stable over a temperature range of -196°C to +199°C and it is resistant to embrittlement and thermal shock. 
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INSTALLATION 


The SK-620 and SK-620A Air-System Sockets can be mounted on chassis decks or partitions or in coaxial 
tuning devices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-1/4’? di- 
ameter hole in the chassis deckor partition. The socket is then placed in the hole and held securely by the three 
toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line outer con- 
ductor. The socket skirt fits snugly on a 1-5/8’’ diameter cylinder and four screw holes are provided for fas- 
tening as shown in the outline drawing. 


TUBE EXTRACTOR 


The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the SK-620 
Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult or 
impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 


recent use. 

a THE SK-620 AND SK-620A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 
7034/4X150A 7204/4C X250F 8321/4CX350A 
7035/4X150D 7580W/4C X250R 8322/4C X350F 
7203/4C X250B 8249/4W300B 7580 


(Effective 1-15-63) © 1961, 1962, 1963 by Eitel-McCullough, Inc. 


— Sth sx-620/6201 


DIMENSION DATA 
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CONTROL GRID NO. 4 CATHODE 
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NO. 6 CATHODE 

NO. 7 HEATER 
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BOTTOM VIEW 


DIMENSIONS NOTE: 
IN_ INCHES. |. TOLERANCES ARE NOT CUMULATIVE. 


2.WORD "“EIMAC" IN SOCKET IDENTIFICATION LABEL 
1S LOCATED (APPROX) NEXT TO PIN NO. 8. 


SK-630 
SK-630A 


AIR-SYSTEM 
SOCKET 
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NO. CA RR LAOS), CAGE) FO RUNG AA 
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The Eimac SK-630 is one of the Air-System Sockets recommended for use with 
those tubes listed at the bottom of this data sheet or other tube types having the same 
special nine-pin base. A ceramic SK-626 Air Chimney or a fiberglass-reinforced 
silicone resin SK-636 Air Chimney are also availableand are recommended for use 
with the socket when air-cooled tubes are to be employed. 

When this socket is used, connection is made to each of the tube electrodes except 
the anode, and to one sideof the integral screen-grid by-pass capacitor. The SK-630 
Air-System Socket is humidity and salt-spray resistant. The SK-630A is an improved 
SK-630 which includes a slightly modified screen by-pass capacitor sealed with an 
improved encapsulating material to insure reliable performance under high humidity 
or moisture conditions. 


BASE CONNECTIONS 


The SK-630 Air-System Socket consists of eight screen-grid contact fingers, 
seven pin contacting terminals (no contact is made to pin No. 5), a center control- 
grid terminal, and an integral screen by-pass capacitor. The cathode of the tube is 
connected to its external circuits by the four even-numbered base pins which are 
connected in parallel to minimize the effects of lead inductance. These terminal lugs 
are connected directly to the metal shell of the socket and will automatically be 
grounded when the socket is mounted to a metal chassis. 


SCREEN-GRID BY-PASS CAPACITOR 


Incorporated in the socket structure is a low-inductance screen by-pass capacitor, 1100 uuf +20%, which pro- 
Gas vides a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, is 
humidity and salt-spray resistant. The sockets are hi-voltage breakdown tested at 2000 volts de and are rated 
for use at 1000 volts dc. 
When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will auto- 
matically be grounded. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin 
terminals are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control- 
grid terminal is silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not 
absorb water or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, 
except in the case of halogenated compounds which will induce minor dimensional changes. Its physical char- 
acteristics are stable over a temperature range of -196°C to+199°C and it is resistant to embrittlement and 
thermal shock. 
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INSTALLATION 


The SK-630 and SK-630A Air-System Socket can be mounted on chassis decks or partitions or in coaxial tuning 
devices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-1/4’? diameter hole 
in the chassis deck or partition. The socket is then placed in the hole and held securely by the three toe clamps 
provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line outer con- 
ductor. The socket skirt fits snugly on a 1-5/8’ diameter cylinder and four screw holes are provided for fas- 
tening as shown in the outline drawing. 


TUBE EXTRACTOR 


The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the SK-630 
Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult or 
impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 


recent use. 

&) THE SK-630 AND SK-630A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 
7034/4X150A 7204/4C X250F 8321/4C X350A 
7035/4X150D 7580W/4C X250R 8322/4CX350F 
7203/4C X250B 8249/4W300B 7580 
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— kar SK-630/SK-630A 
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2.WORD "EIMAC" IN SOCKET IDENTIFICATION LABEL 
1S LOCATED (APPROX) NEXT TO PIN NO. 5. 


SK-640 


AIR-SYSTEM 
SOCKET 


The Eimac SK-640 is one of the air system sockets recommended for use with 
those tubes listed at bottom of the page, or other tube types having the same special 
nine-pin base, when an integral screen by-pass capacitor is either not required or 
desired. When this socket is used, connection is made to each of the tube electrodes 
except the anode. The SK-640 Air-System Socket is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-640 Air-System Socket consists of seven base pin contacting terminals 
(no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins 
which are connected in parallel to minimize the effects of lead inductance. These 
terminal lugs are insulated from the socket body. Connection to the screen-grid is 
made via Pin #1 while control-grid contact is accomplished by the use of a 6/32” screw 
at the center terminal. 


SK-640 


Air-System Socket 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is nickel-plated brass and the base pin contact terminals are fabricated 
from beryllium-copper, heat treated after forming, then silver-plated. The center control-grid terminal is silver- 
plated brass as are the toe clamps which are supplied for mounting purposes. 


The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not ab- 
sorb water or water-vapors and is not affected by acids or alkalies. It will not react to normal solvents except 
in the case of halogenated compounds which will induce minor dimensional changes. Its physical characteristics 
are stable over a temperature range of —196°C to + 199°C and it is resistant to embrittlement and thermal shock. 
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INSTALLATION 


The SK-640 Air-System Socket can be mounted on a chassis decks or partitions by the four 0.150 inch diameter 
holes provided in the socket body. These holes are 90° apart and are drilled on a 2-9/16" diameter pitch circle. 
A 2-1/4” hole is required to accept the socket body. 


TUBE EXTRACTOR 


The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the 
SK-640 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 


or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 


THE SK-640 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


7034/4X150A 7204/4C X250F 8321/4C X350A 
7035/4X150D 7580W/4C X250R 8322/4C X350F 
7203/4C X250B 8249/4W300B 7580 
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— Sent SK-640 Air-System Socket 
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BOTTOM VIEW 
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SK-650 
H, INC SK-655 


AIR-SYSTEM 
SOCKET 


The Eimac SK-650 is one of the Air-System Sockets recommended for use with 
those tubes listed at the bottom of the page, or other tube types having the same 
special nine-pin base, when a compact, low-cost, special purpose socket is required. 
When this socket is used, connection is made to each of the tube electrodes except 
the anode. 

The SK-655 Screen By-Pass Capacitor is a separate encapsulated capacitor de- 
signed for use with the SK-650 Air-System Socket. When this combination is used, 
the screen by-pass capacitor can be replaced without troublesome or costly repairs. 

Both the SK-650 and the SK-655 are humidity and salt-spray resistant. 

BASE CONNECTIONS Se 

The SK-650 Air-System Socket consists of seven base pin contacting terminals & 
(no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins 
which, in turn, are connected to the four socket mounting tabs. Connections are made 
in this manner to minimize the effects of lead inductance. When the SK-650 Air- 

System Socket is used alone, connection is made to the screen-grid via Pin #1. Con- 
trol grid contact is accomplished by means of a 6/32” screw at the center terminal. SK-650 


THE SK-655 SCREEN-GRID BY-PASS CAPACITOR Air-System Socket 

The SK-655 Screen-Grid By-Pass Capacitor is an independent encapsulated capa- 
citor which is mounted to the SK-650 Air-System Socket by the same four socket 
mounting screws. This is a low-inductance capacitor, 1100 uuf + 20%, which provides 
a short radio-frequency path to ground. The capacitor is hi-voltage breakdown tested 
at 2000 volts d-c and rated at 1000 volts d-c. When the SK-655 is mounted on a 
grounded chassis, one side of the screen by-pass capacitor is automatically grounded. 


MATERIALS AND FINISHES 

In the SK-650 Air-System Socket, the base pin terminals and the four mounting 
lugs are fabricated of beryllium-copper, heat treated after forming, then silver-plated. 
The center control-grid terminal is silver-plated brass. 

The insulating material, polytrifluorochloroethylene, is chemically inert, non-flam- 
mable, will not absorb water or water-vapors and is not affected by acids or alkalies. 
It will not react to normal solvents except in the case of halogenated compounds which 
will induce minor dimensional changes. Its physical characteristics are stable over a 
temperature range of —196°C to +199°C and it is resistant to embrittlement and 
thermal shock. 

The SK-655 Screen By-Pass Capacitor has a body, or shell, constructed of silver- 
plated brass while the eight screen-grid contacting fingers are heat treated, silver-plated 
beryllium-copper. The capacitor dielectric is silvered-mica and is encapsulated in epoxy 


SK-655 Screen 


resin. By-Pass Capacitor 
Net Weight of the SK-650 Air-System Socket ..........0...0.20.0.0..0eceeeeee 1.2 ounces 

Net Weight of the SK-655 Screen-Grid By-Pass Capacitor ................. 1.5 ounces 

INSTALLATION 


Both the SK-650 Air-System Socket and the SK-655 Screen-Grid By-Pass Capacitor can be mounted to a 
chassis deck or partition by the four 0.130” diameter holes provided in each of the assemblies. Both units have 
holes which are 90° apart and are drilled on 2-17/32” diameter pitch circle. 

The SK-650 Air-System Socket requires a 2-1/8” diameter hole to accept the socket body. 

TUBE EXTRACTOR 

The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the 

SK-650 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 


or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 


THE SK-650 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


7034/4X150A 7204/4C X250F 8321/4CX350A 
7035/4X150D 7580W/4C X250R 8322/4C X350F 
7203/4C X250B 8249/4W300B 7580 


(Effective 3-31-61) Copyright 1961 by Eitel-McCullough, Inc. 


an. SK-650 Air-System Socket 
SK-655 Screen By-Pass Capacitor 
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The Eimac SK-700 and SK-710 Air-System Sockets are designed to socket the 
Eimac 4CX300A. Connections are made to each of the tube electrodes except the anode. 
An integral screen-grid by-pass capacitor is built into the socket. 


SK-700 


The cathode contacts are insulated from ground. 


SK-710 
All six of the cathode contacts are connected directly to the metal body. 


HEATER CONNECTIONS 


In both socket types, one heater contact is connected directly to the metal body. 


SCREEN-GRID BY-PASS CAPACITOR 


The capacitor is built into the socket and provides a low-impedance path to ground 
for screen-grid r-f currents. It is tested at 1000 volts d-c and rated at 400 volts d-c. 
Capacitance is 1100 puf + 20%. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is made of silver-plated brass. The non- 
ferrous alloy contacts are heat treated after forming and then silver plated. Three silver- 
plated brass toe clamps are supplied for mounting purposes. 

The socket insulating material is chemically inert, non-flammable, and will not 
absorb water or water vapor. It is not affected by strong or weak acids or alkalies. It 
will not react to normal solvents except in the case of halogenated compounds, which 
will induce minor dimensional changes. Its physical characteristics are stable over a 
temperature range of —150°C to +275°C and it is resistant to embrittlement and 
thermal shock. 

A silvered-mica dielectric is used in the screen-grid by-pass capacitor. 


AIR CHIMNEY 


The SK-606 is intended to be used with the 4CX300A mounted vertically with 
the anode up. If horizontal mounting or vertical mounting with the anode down is 
required, means should be provided to retain the chimney. The air chimney is made 
of high-temperature ceramic and serves to direct the flow of air emerging from the 
socket into the anode cooling fins. It is recommended that the SK-606 chimney, or its 
equivalent, be used with each SK-700 or SK-710 socket. 


(Effective 1-20-58) Copyright 1958 By Eitel-McCullough, Inc. 
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OUTLINE AIR-SYSTEM SOCKET SK-700 (UNGROUNDED CATHODE) 


DIMENSION DATA 


PREF | MIN. | MAX. | NOM. | 
| A |2688 0.0 [2750 00. -— 
046 
ca a 
BESTE: 690 — 
TOE CLAMP F Re 
(3_ SUPPLIED) Ee 
FLY 21 FES Ee Ro | 
|v |ise500. |19750.0 [| 
Ki 2184;01078 2.204 ODN ae 
P29 alter tia) 31° alate | San aa 
HOLE TO CLEAR uM ie S4SMunoee | 36° _— 
#6 MACHINE SCREW 56° 
ENOT SUPPLIED) aoe Secyorag Ges UIn a =e 
142 DIA. Ss ae 


HP 
Nm 
= 
D> 

fo) 
re) 
ro) 
9 


MOUNTING PLATE-— 
(TYPICAL) 


© 
| 
On 
a 
28 
~z 
Sl dal 5 
e e NJ 
DID IOS | 
y ls 2 
Dp jc OD 
“a 


K 


CONTROL GRID 
| 


6 SOLDERING LUG 
TINNED COPPER 
HEATER \G8)2 HOLES 4 REQ'D i 


(GROUNDED) \/~ 


/ 
(M) 
HEATER ~~ 


= 


SCREEN GRID— \( 
ly 
— CONTROL GRID (TYP. 2 LUGS) 
NOTES: LUG DIMENSIONS 
| TOLERANCES ARE NOT CUMULATIVE,  ORTAN-S OMITTED 
2.DIMENSIONS IN INCHES. FOR CLARITY) 


OUTLINE AIR-SYSTEM SOCKET SK-710 (GROUNDED CATHODE) 
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SK-606 CHIMNEY 
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. SK-711A 


AIR-SYSTEM 
SOCKET 


The Eimac SK-711A Air-System Socket is designed to socket the 
Eimac 4CX300A and other members of this family listed below. 
Connections are made to each of the tube electrodes except the 
anode. An integral screen -grid by-pass capacitor is built into the 
socket. 

The SK-711A differs from the SK-710 in that the capacitor decks 
have been especially flanged and the exposed dielectric is sealed. 
These changes permit a screen voltage rating of 350 volts at 60,000 
feet. 


CONTACTS 


All six of the cathode contacts areconnected directly to the metal 
body. 


HEATER CONNECTIONS 


In both socket types, one heater contact is connected directly to 
the metal body. 


SCREEN-GRID BY-PASS CAPACITOR 


The capacitor is built into the socket and provides a low-impedance path to ground for 
screen-grid r-f currents. It is tested at 1000 volts de and rated at 400 volts dc. Capaci- 
tance is 1100 y,zf +20%. In addition, the screen by-pass capacitor is modified and differs 
from the SK-710 in that the capacitor is sealed with epoxy. The sealing provides a longer 
voltage breakdown path and prevents contamination. Itis useable in high humidity environ- 


ments. 


MATERIALS and FINISHES 


The metal shell, or body, of the socket is made of silver-plated brass. The non-ferrous 
alloy contacts are heat-treated after forming and then silver-plated. Three silver-plated 
brass toe clamps are supplied for mounting purposes. 

The socket insulating material is chemically inert, non-flammable, and will not absorb 
water or water vapor. Itisnotaffected by strong or weak acids or alkalies. It will not re- 
act to normal solvents except in the case of halogenated compounds, which will induce minor 
dimensial changes. Its physical characteristics are stable over a temperature range of 
-150 C to +275 C°and it is resistant to embrittlement and thermal shock. 

A silver-mica dielectric is used in the screen-grid by-pass capacitor. 


AIR CHIMNEY 


The SK-606 is intended to beused with the 4CX300A mounted vertically with the anode up. 
If horizontal mounting or vertical mounting with the anode down is required, means should 
be provided to retain the chimney. The air chimney is made of high-temperature ceramic 
and serves to direct the flow of air emerging from the socket into the anode cooling fins. 
It is recommended that the SK-606 chimney, or its equivalent, be used with each SK-711A 
socket. 


The SK-711A Is Recommended For Use With The Following Tubes: 
4CX300A 4C X300 Y 4C X125C 4CX125F 4CN15A 
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DIMENSION DATA 


CONTACTS MUST BE ALLIGNED 


VERTICALLY WITHIN 1/16" 


688 0.0. | 2.750 OD. 
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457 


TOE CLAMP DETAIL 


2-56NC-2B 
EECA CES 


SEE NOTE N° 4- 


16 DIA. 


i : » 
FAs 
S tran 
Oo 


AJ (716 DIA. 


4 PLACES 
(RECOMMENDED THD> 
ENGAGEMENT = 
1/8 MAX.) 


HEATER 
(GROUN DED) \ 


LUG DIMENSIONS 
(DETAILS OMITTED 
FOR CLARITY) 


SCREEN GRID—— 


4-40ONC X 5/16 MIN. 
CONTROL GRID CONNECTION 


NOTES: 2 PLACES (RECOMMENDED 
FT FE THD. ENGAGEMENT 5/16 MAX.) 
2. DIMENSIONS IN INCHES. 
3. BY-PASS CAPACITOR RATING: THE CAPACITOR 1S A SEALED UNIT. 
SOCKET CAPABLE OF OPERATING AT 
a + SOCIEN Aree cert eet INN ae 
Meet taN LIAN IAL Ts'o) UI 350 VDC IN AN AMBIENT TEMP. OF 
VOLTAGE BREAKDOWN - 350 VDC. AT 60,000 FT. -65°C TO 185°C, 


4. INSULATING BODY RING MADE OF DIALLYL ISOPHTHALATE BODY OF THE SOCKET AND CONTACTS 
PER MIL-M-19833. ARE SILVER PLATED. 


SK-740 


AIR-SYSTEM 
SOCKET 


EITEL-McCULLOUGH, INC. 


SAN CARLOS), (Ce Ano | FeO RNA 


The Eimac SK-740 air-system socket is recommended for use with 
those tubes listed at the bottom ofthe page or other tube types hav- 
ing this special breech-block base. This socket is not intended for 
use with an air-chimney, but is particularly useful in applications 
where transverse air cooling, heat-sink or immersion cooling is 
intended. When this socket is used, connection is made to each of 
the tube electrodes except the anode. The SK-740 is humidity and 
salt-spray resistant. 


BASE CONNECTIONS 


The SK-740 socket consists of five sets of ring contacts: they 
are from top to bottom: 1. screen-grid, 2. control-grid, 3. cathode, 
4. heater, 5. heater. Each set of contacts consist of six separate contacting tabs. The tube 
elements are connected to their external circuits by two diametrically-opposed solder tabs. 
The SK-740 has no grounded contacts. 


MATERIALS AND FINISHES 


The mounting plate of the socket is fabricated of nickel-plated brass. The contact rings 
and tabs are of beryllium copper, per QQ-C-533, heat-treated after forming, then silver- 
plated. The rivets and washers are of brass, silver and nickel-plated respectively. All 
Silver-plating per QQ-S-365 and nickel-plating per QQ-N-290. The ten contact terminals 
are solder-dipped to insure firm, dependable solder contact. The insulating wafers and the 
stop yoke of the socket are molded of a flameproof diallyl meta-phthalate, per MIL-M-19833. 


INSTALLATION 
The SK-740 air-system socket is designed for under-chassis mounting and requires a 
1.593 inches diameter hole through the chassis deck. Four screw holes are provided for 


fastening as shown in the outline drawing. 


The SK-740 Air-System Socket Is Recommended For Use With The Following Tube 


Types: 
4CN15A 4CX300A 
4CX125C 4CX300Y 
4CX125F 


Note; A separate means of directing air is required when using the SK-740 with the 
4CX300A and 4CX300Y. For applications using these two tubes, the SK-760 and SK-770 
Air-System Sockets are recommended. These contain an integral chimney. 


ee RE ORS C TSE SE gn ge eS Oe LA RE tS, Se PR i SOE Re Rg ey Ra 1.5 ounces 
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DIMENSION DATA 
R MAX. 


3/32R 
I/I6DIA. 


2 


1. SCREEN GRID 
2.CONTROL GRID 
3.CATHODE 
4.HEATER 
5.HEATER 


ve 


Gee) 


10 HOLES 


SK-760 
: 2 SK-770 © 


AIR-SYSTEM SOCKETS 


The Eimac SK-760 and SK-770 air-system sockets are recom- 
mended for use with those tubes listed at the bottom of the page or 
other tube types having this special breach - block base. These 
sockets incorporate a built-in integral chimney. When these sock- 
ets are used, connection is made to each of the tube electrodes ex- 
cept the anode. The screen contacts on the SK-760 are not con- 
nected to the metal mounting plate, whilethe screen contacts on the 
SK-770 are connected to the metal mounting plate. The SK-760 has 
no grounded contacts. The SK-760 and SK-770 are humidity and 
salt spray resistant. 


BASE CONNECTIONS 


The SK-760 and SK-770 air-system sockets consist of five sets of ring contacts; they 
are from top to bottom: 1. screen-grid. 2. control-grid. 3. cathode. 4. heater. 95. heater. 
Each set of contacts consist of six separate contacting tabs. The tube elements are con- 
nected to their external circuits by two diametrically opposed solder tabs. 


€} MATERIALS AND FINISHES 


The mounting plates of these sockets are fabricated of silver-plated brass. Contact rings 
and tabs are made of beryllium copper, per QQ-C-533, heat-treated after forming, then sil- 
ver-plated. The rivets and washers are of brass, silver and nickel-plated respectively. 
All silver-plating is in accordance with QQ-S-365 and nickel-plating per QQ-H-290. The 
ten contact terminals are solder-dipped to insure firm, dependable solder contact. The in- 
sulating wafers and the stop yoke of the sockets are molded of a flameproof diallyl meta- 
phthalate per MIL-M-19833. 


INSTALLATION f 


The SK-760 and SK-770 air-system sockets were designed for under-chassis mounting and 
require a 1.593 inches diameter hole through the chassis deck and four screw holes are 
provided for fastening as shown on the outline drawing. 


The SK-760 and SK-770 Air-System Sockets Are Recommended For Use With The 
Following Tube Types: 


4CX300A 4CX300Y 


a clone) oS Cee ay IOS ee = 1s A aT ge Se np oS ns 1.5 ounces 
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— fei SK-760 & SK-770 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


-—MOUNTING PLATE 

CONNECTIONS 
1. SCREEN GRID 
2. CONTROL GRIO 
3. CATHODE 
4. HEATER @ 


5. HEATER 


SK-800A 


AIR-SYSTEM SOCKET 


EITEL-McCULLOUGH, INC. UNGROUNDED 
SAN CARLOS, CALIFORNIA CATHODE TERMINALS 


SK-806 


AIR CHIMNEY 


The Eimac SK-800A is one of the air-system sockets recommended for use with 
the Eimac 4CX1000A or 4CW2000A tetrodes. A companion SK-806 Air Chimney is 
also available and is recommended for use with the socket when the air-cooled 
4CX1000A is to be employed. 

When this socket is used, connection is made to each of the tube electrodes, except 
the anode, and to one side of the integral screen-grid by-pass capacitor. The SK-800A 
is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-800A socket consists of three sets of spring-finger contacts for each 
tube electrode (to assure low-inductance contact), a center guide pin to facilitate 
tube installation, and an integral screen by-pass capacitor. The terminals are shown 
on the outline drawing. 

When the socket is mounted on a grounded chassis, no tube electrodes are 
automatically grounded. Connection to the cathode and one side of the heater is 
made via the second set of spring-finger contacts from the bottom of the socket. 


SCREEN-GRID BY-PASS CAPACITOR 


This capacitor utilizes polyester film as a dielectric and is encapsulated in 
@ epoxy resin. Its capacitance is 1500 uufds +20 percent and it is rated at 400 d-c 
working volts. One side connects to the three screen-grid tabs on the tube and 

the other side is connected directly to the socket body. 


MATERIALS & FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, 
while the mounting base and centering pin are of nickel-plated brass. All contacts 
are formed of a non-ferrous alloy, heat-treated and silver-plated. Contact insulating 
material is high-temperature ceramic. 


SK-800A WITH CHIMNEY 


INSTALLATION 


The SK-800A Air-System Socket is designed for under-chassis mounting and 
requires a 5-1/16-inch hole through the chassis deck. The socket is held in place 
by the three toe clamps provided. One side of the screen-grid by-pass capacitor is 
automatically grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow of 
air to the anode cooling fins with minimum pressure drop and is recommended for use with each SK-800A when 
the air-cooled 4CX1000A is to be socketed. 


SK-800A: 
Net Weight -- ----------- +--+ 44 -- fe eet te ee tt tee 18 ounces 
SK-806: 
a Net Weight ------------------- rrr rr rrr rr rte 3% ounces 
Maximum Height ----------------- errr rr rrr rrr rte % inches 
Maximum Diameter------=--+-«<* += see ee see ee eee tte eee ee 6% inches 
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DIMENSION DATA 
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MOUNTING PLATE 


(TYPICAL) (K) (F) 


——HOLE TO CLEAR 
#6 MACH. SCREW 
(NOT SUPPLIED) 


GRID 


(V) l. TOLERANCES ARE NOT 
CUMULATIVE. 
2.DIMENSIONS IN INCHES. 


Printed in USA 588 


_ AIR-SYSTEM SOCKET 
GROUNDED” 
CATHODE TERMINALS 


SK-806 ee 


_ AIR CHIMNEY 


The Eimac SK-810 is one of the air-system sockets recommended for use with the 
Eimac 4CX1000A or 4CW2000A tetrodes. A companion SK-806 Air Chimney is also 
available and is recommended for use with the socket when the air-cooled 4CX1000A 
is to be employed. 

When this socket is used, connection is made to each of the tube electrodes ex- 
cept the anode, and to one side of the integral screen-grid by-pass capacitor. The 
SK-810 is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-810 socket consists of three sets of spring-finger contacts for each tube 
electrode (to assure low-inductance contact), a center guide pin to facilitate tube in- 
stallation, and an integral screen by-pass capacitor. The terminals are shown on the 
outline drawing. 

When this socket is mounted on a grounded chassis, the cathode and one side of SK-810 
the heater will be automatically grounded. A grounding terminal is provided and may 
be used for positive connection if desired. 


SCREEN-GRID BY-PASS CAPACITOR 


This capacitor utilizes polyester film as a dielectric and is encapsulated in epoxy 
resin. Its capacitance is 1500 uufds +20 percent and it is rated at 400 d-c working 
volts. One side connects to the three screen-grid tabs on the tube and the other side 
is connected directly to the socket body. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, while 
the mounting base and centering pin are of nickel-plated brass. All contacts are 
formed of a non-ferrous alloy, heat treated and silver plated. Contact insulating ma- 
terial is high-temperature ceramic. 


SK-810 WITH CHIMNEY 
INSTALLATION 


The SK-810 Air-System Socket is designed for under-chassis mounting and re- 
quires a 5-1/16-inch hole through the chassis deck. The socket is held in place by the 
three toe clamps provided. One side of the screen-grid by-pass capacitor is automati- 
cally grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow of air to the 
anode cooling fins with minimum pressure drop and is recommended for use with each SK-810 when the air-cooled 
4CX1000A is to be socketed. 


SK-810: 
Net Weight -------------+----------- +--+ +--+ eee ee ee eee ee eee 18 ounces 
SK-806: 
IRN GIG IE <5 oe 9 = meh sepa mS Siem woe mS el ane oie ole mt ole ee isl = Spee ee eA % ounces 
BTermUit LLCIO Dt, <= ene emyenndn d's ioe te dol mip whe, wien etme oc ie moe) Moho pe wanl eo. se woe % inches 
SRM AMeLEL =) asain =) An nr ee ct at alla dina Total cea tee a, wi wicks ise" wayne be tm tek 6% inches 
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DIMENSION DATA 
| MAX. _| 
15.330 
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.O57 DIA.| .077 DIA. 
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MOUNTING PLATE 
(TYPICAL) 


CATHODE, 


FILAMENT —~ 
& GROUND / 


ie CONTROL GRID 


——HOLE TO CLEAR 
#6 MACH, SCREW 
(NOT SUPPLIED) 


am 


S 


CONTROL—~_~ 
GRID 


CONTROL GRID 


(Vv) NOTES: 
(V) |. TOLERANCES ARE NOT 
CUMULATIVE. 
2.DIMENSIONS IN INCHES. 


meat TOE CLAMP 


(3 SUPPLIED) 
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SK-890 


AIR-SYSTEM SOCKET 


GROUNDED 
L-Nc LiL i . 
aie AR AS. edhe = Jokes. CATHODE TERMINALS 


SK-806 


AIR CHIMNEY 


The Eimac SK-890 is one of the air-system sockets recommended for use with the 
Eimac 4CX1000A or 4CW2000A tetrodes. The SK-890 is especially designed for use 
at frequencies where series screen neutralization is employed and is so constructed that 
the screen-grid can be series tuned to ground through the screen by-pass capacitor. 
A companion SK-806 Air Chimney is also available and is recommended for use with 
the socket when the air-cooled 4CX1000A is to be employed. 

When this socket is used, connection is made to each of the tube electrodes except 
the anode. The SK-890 is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-890 socket consists of three sets of spring-finger contacts for each tube 
electrode (to assure low-inductance contact), a center guide pin to facilitate tube in- 
stallation, and an integral screen by-pass capacitor. The terminals are shown on the 
outline drawing. 

When this socket is mounted on a grounded chassis, the cathode and one side of 
the heater will be automatically grounded. A grounding terminal is provided and may 
be used for positive connection if desired. 


SK-890 


SCREEN-GRID BY-PASS CAPACITOR 


resin. Its capacitance is 1500 uufds +20 percent and it is rated at 400 d-c working 
volts. The socket is so orientated that the three sets of spring finger contacts which 
connect to the screen-grid tabs of the tube are not connected to the upper, ungrounded 
side of the screen-grid capacitor. A series of six holes are provided in the upper capaci- 
tor deck to allow the installation of the screen neutralizing device; this device is 
connected between each of the solder terminals provided in the screen spring finger 
contacts and the upper capacitor deck. The lower capacitor deck is connected directly 
to the socket body. 


@ This capacitor utilizes polyester film as a dielectric and is encapsulated in epoxy 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, while 
the mounting base and centering pin are of nickel-plated brass. All contacts are formed 
of a non-ferrous alloy, heat treated and silver-plated. Contact insulating material is 
high-temperature ceramic. 


SK-890 WITH CHIMNEY 


INSTALLATION 


The SK-890 Air-System Socket is designed for under-chassis mounting and requires a 5-1/16-inch hole through the 
chassis deck. The socket is held in place by the three toe clamps provided. One side of the screen-grid by-pass capacitor 
is automatically grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow of air to the 
anode cooling fins with minimum pressure drop and is recommended for use with each SK-890 when the air-cooled 
4CX1000A is to be socketed. 


SK 890: 
Net Weight ------------------+--- 2-2 eee eee tet te te te ete ee eee 18 ounces 
& SK-806: 
Net Weight - - -------------------+------- +--+ ee eet ett ee eee 3K ounces 
Maximum Height - - ------------------------+--- ++ eee eee eee eee 1% inches 
Maximum Diameter - - - - - - -- -- = +--+ - 2-2 * he ee ee eee ee ee ee tet eee 6% inches 
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— hath SK-890 - SK-806 


DIMENSION DATA 


MOUNTING PLATE 
(TYPICAL) 


6 HOLES (Z) 
—HOLE TO CLEAR 
6 MACH. SCREW 
NOT SUPPLIED 
CATHODE, 
FILAMENT 


& GROUND 


OTES: 


(V) |. TOLERANCES ARE NOT 
CUMULATIVE. 


2.DIMENSIONS IN INCHES 


Printed in USA 588 


FOR INSERTION IN THIS CATALOG 


TENTATIVE DATA 


X4523 


CAVITY AMPLIFIER 


FREQUENCY 
2.2 TO 2.3 kMc 


Power Output 
20 Watts CW 


EITEL-McCULLOUGH, INC. 


SAN CAR OSS AY Fao RN i A 


The Eitel-McCullough Model X4523 cavity amplifier is acompact 
modular amplifier readily adaptable to airborne or ground support 
telemetry systems. The Model X4523 is a result of combined tube 
and circuit technology that serves to optimize the tube configuration 
with the associated RF circuit. Maximum efficiency and RF output 
from a very small package are salient features offered by this 
amplifier. Tuning can be accomplished with a minimum of test 


equipment. 
CHARACTERISTICS 
FREQUENCY 2.2-2.3 kMc 
ELECTRICAL 
Tube Type - - - - - - = = = = = = = = = = = = =  Eimac Y-319 
Power Supply Requirements: 
Anode - - - - - - = = = - = - = = = = = = 1000 V 
Surrentees, = mm Re ee eR 75 mA 
@ es mmm me me ee me me em 6.0 V 
STEW GE 259 | A si OC ce Aw) A 
Operating Charactdristics: 
Power Input - - - - - - - - - = = = = = = = 2.0 W 
Power Output- - - - - - - - = - - = = = = = 20 W 
einem fee a ea a ee a me Se ee Se iy ME 
MA ACA tm rm mee sm mee teeny ee eA ewig eng Came me rican) me Sew Nm 10 Mc 
Frequency Stability - - - - - = - - - - - - - - 20 PPM/°C 
BOLE IDECANCE ca ti ee fm a me img im emt em) mm mes me em 50 ohms 
MECC V VER em mem me mm ma me mt om me me ee OED Any § 
MECHANICAL 
Connectors - - - - = = = = = = = - = = = = = Type BRM Bendix 
rtm i im em a em oe my mm Oe Conduchign 
feeaxamum Overall, Dimensions =' = =. = = = = = = = - 1256x1250 ex aie 
Bewweight ~- - — - = = = = = = = = = = = = = = = 0.56 pounds 


ENVIRONMENTAL 


Mounting Surface Temperature - - - -40 to +100°C 

Vibration - - - - - - - = = = = = = = = Shall meet the requirements of 
Method 514, MIL-Standard- 
810, Class 1 through 4 and 
mounting Type A. 


& Shock - - - - - - - = - = = = = = = = Shall meet the requirements of 
Procedure 1, Method 516 of 
MIL-Standard-810. 
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TENTATIVE DATA 


X4524 


CAVITY AMPLIFIER 


FREQUENCY 
2.2 TO 2.3 kMc 


Power Output 
80 Watts CW 


EITEL-McCULLOUGH, INC. 


S AN CARL O'S, CG ASE 1 FORINT A 


Simultaneous development programs concerned with tube tech- 
nology and RF cavities has resulted in the Model X4524 cavity 
amplifier. Because of its compact modular construction the Model 
X4524 can be applied to previously difficult or impossible technical 
programs where weight and size versus power output are pertinent 
factors. Additional advantages include ease of mounting and tuning. 
The latter is accomplished with a minimum of instrumentation. 


CHARACTERISTICS 
FREQUENCY 2.2 - 2.3 kMc 


ELECTRICAL 
Tube Type - - - - - - - = = = = = = = = = = = = EIMAC X843E 
Power Supply Requirements: 
Anode - - - = - - = = = = = = = = = = = = = 1000 V 
Current- - - - - = - = = = = = = = = = = = 250 mA 
ce HeaterS- - - - = = = = = = = = = = = = = = = 6.0 Mo 
Current- - - - - - = = = = = = = = = = = = Mel A 
Operating Characteristics: 
Power Input - - - - - - - = = - = = = = = 8.0 W 
Power Output - - - - - = - - = - = = = = = 80 W 
Service- - - - - = = = = = = = = = = = = = = = = CW/FM 
Bandwidth «= -— = =. -—- = = - = = = = = = = = = = = =) -=i5:Me 
Frequency Stability - - - - - - - - - - - = - - - 20 PPM/°C 
Load Impedance - - = = = = = = = = = = = = 50 ohms 
Load VSWR- - - - - - - = = = = = = = = = = = = 1.5:1 Any 9 
MECHANICAL 
Connectors- - - - = - - = = = = = = = = = = = = BRM Bendix 
Cooling- - - = - = = = = = = = = = = = = = = = = Conduction 
Maximum Overall Dimensions - - - - - - = = = = = = = 2 x2'Sxor le 
Net Weight- - ~ - = - - = = = = = = = = = = = = = 2.03 pounds 


ENVIRONMENTAL 


Mounting Surface Temperature - = - -40 to+100°C 

Vibration - - - - - = = = = = = = = = = §Shall meet the requirements 

of Method 514, MIL-Stan- 

dard-810. Class 1 through4 
and mounting Type A 

Shock - - - - = = = = = = = = = = = = Shall meet the requirements 

ee of Procedure 1, Method 516 
of MIL-Standard-810 
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TENTATIVE DATA 


X4539 


CAVITY AMPLIFIER 


FREQUENCY 
1.435-1535 kMc 


Power Output 
20 Watts CW 


EITEL-McCULLOUGH, INC. 


SAN CUA REL OSs). 2 UCAS RTOs RAN. UA 


The Eitel-McCullough Model X4539 cavity amplifier is a compact 
modular amplifier readily adaptable to airborne or ground support 
telemetry systems. The Model X4539 is a result of combined tube 
and circuit technology that serves to optimize the tube configuration 
with the associated RF circuit. Maximum efficiency and RF output 
from a very small package are salient features offered by this 
amplifier. Tuning can be accomplished with a minimum of test 


equipment. 
CHARACTERISTICS 
FREQUENCY 1.435-1.535 kMc 
ELECTRICAL 
Mipe ype = - - = - - - = = = = = = = = = = = = Eimac Y-319 
Power Supply Requirements: 
Anode = = =— = = =~ = = = = = = = = = = = = 1000 V 
& SParrentei—-) =m one mm On ee ee ee 63 mA 
Ua a a a Dad A a 6.0 Ms 
Gurrented =e i=) a ee eR) ae ee 1.0 A 
Operating Characteristics: 
Powerinput jm) — v= i am eee a ee ma em 20 W 
Power Output=" ~- - 9 -) - -( 0 - = = sS = co 7 - oe 20 W 
come ays es es ee yee Teva eee a ne RL ON) 22, 
memawidth— i) = = fe fa es Sy te me eee mee 10 Mc 
Frequency Stability - - - - - - - - = - - = 7 20 PPM/°C 
ELT CCATIC Citra met tm mmr fete hme (mn a he =f ime) Doma mas em Wipe mm ne 50 ohms 
Load VSWR - - - ~- - - - - = - = = 2 = = = 1.5:1 Any 9 
MECHANICAL 
Monnectors —- = -~- - = = == = = = = = - = = Type BRM Bendix 
Pooling =f @ - Ra Re eR ea Re ee ee ce Conduction 
Maximum Overall Dimensions- - - = = = = - - - °- 1.25" x1;25" x49 
Net Weight - - - - - - - - - - = = = = = = = = = 0,84 pounds 
ENVIRONMENTAL 
Bioiving surtace: Temperature ==) =) eS ee) sot oe -40 to +100°C 
Vibration - - - - - - - - = = = = = = = Shall meet the requirements of 


Method 514, MIL-Standard- 
810, Class 1 through 4 and 
mounting Type A. 


@ Shock - - - - - - - = = = = = = = = = Shall meet the requirements of 
Procedure 1. Method 516 of 
MIL-=Standard=810. 
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TENTATIVE DATA 


X4540 


EITEL-McCULLOUGH, INC. CAVITY AMPLIFIER 
SAN CLARY GC OVS) ‘CvA LIE OU RUN LA FREQUENCY 


1.435 TO 1.535 kMc 


Power Output 
80 Watts CW 


Simultaneous development programs concerned with tube tech- 
nology and RF cavities has resulted in the Model X4540 cavity 
amplifier. Because of its compact modular construction the Model 
X4540 can be applied to previously difficult or impossible technical 
programs where weight and size versus power output are pertinent 
factors. Additional advantages include ease of mounting and tuning. 
The latter is accomplished with a minimum of instrumentation. 


CHARACTERISTICS 
FREQUENCY 1.435-1.535 kMc 


ELECTRICAL 
Tube Type - - - - - = =- - - = = = = = = = = = = EIMAC X843E 
Power Supply Requirements: 
Anode - - ~ = - - = -=- = = = = = = = = =.= = 1000 V 
iid 6) ee Oh a en a cn CM oi wkd les 0 mA 
HeaterSs- ~ - ~ - = - - = = = = = = = © = = = 6.0 V 
CS eb eh ois AS ake i i i i rn eet ine read) A 
Operating Characteristics: 
ower Input’ = ~9=— - = = - oe ke ee ek em HK 8.0 W 
Power Output = (= -—o= “= =) = =e = = = om 80 W 
RIO ra mm mm a mm memes Sew me Pett CONV HEE 
Bandwidth -~ - - - - = = = = = = = = © = = s= <= = = 15 Mc 


20 PPM/°C 
St Mah Ui nar hie RECON Weak! rc male Ceetun boty ohms 
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! 
1 
! 
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Frequency Stability 
Load Impedance - 


' 
i 


On SEE 2 Se eee en Ne ee rea a ce BASSE bas Ga 9 
MECHANICAL 
Memnectors—_ ~ =~ = |=) = mm em eR Rm em ee le BRM Bendix 
RELATION mm mm hm = Conduction 
Maximim Overall Dimensions - - - - - - = = = = = = @& eX eee 
Netweight = 9 -—- - - - = = = 8 = = 9S = ~ = = = = = = 3.05 pounds 


ENVIRONMENTAL 


Mounting Surface Temperature dation -40 to +100°C 

Vibration - - - - - - = = = = = = = = = Shall meet the requirements 
of Method 514. MIL-Stan- 
dard-810. Class 1 through 4 
and mounting Type A 


] 
1 
i 
| 
! 
i 
1 
j 
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Shock - - - - = = = = = = = = = = = = Shall meet the requirements 
of Procedure 1. Method 516 
of MIL-Standard~810 
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TENTATIVE DATA 
EITEL-McCULLOUGH, iNC. X 4546 a ie ; 


CAVITY AMPLIFIER — 
150-2000 Mc 


he Eimac X4546 is a broad-tuning cavity amplifier incorporating the Eimac Y-319 ceramic metal 
r triode. It is intended for use in test equipment consoles and special transmitters. This amplifier 
ront-panel tuning knobs and frequency scales for tuning across the 150-2000 Mc band with power 
tt from 25 to 5 watts. 


CHARACTERISTICS 
Sa ea ee ee Re 150-2000 Mc 
EE A i at a ata oat alata Nh bn Frequency, Mc Power output, watts, CW 
150- 900 40 
7 900-1400 30 
+ 1400-1800 20 
EE yee niacin Cee 1800-2000 10 
Ce re ee eh 2W 
Frequency Stability - - - ------------------------------- within+200 PPM/ °C 
Power Supply Requirements: Voltage Current 
Meroue, maximum ------------------ ss eee ee ee ree LiKY. 100 mA 
Serie — — —- - - -- ~- = ~~ --- = = - ee ee er eee er ree Bias through variable cathode 
resistor, 200-1000 ohms 
Meater —- -----------------+---------- fe eer eer ee 6.0 V Wwe 
Ground - - - ---------------------7 2-2 rere Negative terminal of anode 
: supply 
a a at le a el lag a Eimac Y-319 
ree teres 5 PI mm me sta eee Re i a eS 50 ohms 
. SET) aii Se = a ee i ee en 1.5:1, any phase 
i 
MECHANICAL 
. MW fate a i nS ee Standard 19’’ relay rack 
, , 0 ES hs height--8-3/4 inches 
; depth--6 inches 
ai ii a a mm a me a 5 pounds 
BTU ICOUMCONS = = = = ite em eR RS mm Tuning knobs and frequency 
: scales provided 
MOMINGW == =~ a ee ee Conduction to heat sink (included) 
ie fm em a el ee ee eS Se Type N 
ENVIRONMENTAL 
Temperature - ------------------7 rrr rrce -10 to +50°C (+14 to +122°F) 
eS et es me a ee i Re Se ee ee to 12,000 meer 
NOTES: 


(1) Knobs are provided on the front panel for fine tuning and for adjusting output coupling. Frequency 
scales are provided for eachcavity. Tuning is accomplished by moving the scale pointers until scales 

ndicate the desired frequency, then adjusting the output coupling. Access to the interior of the ampli- 

x is not required for tuning. 

personnel protection, high voltage circuits above 500 volts are enclosed and identified. Inter- 


are not provided. 
_ 
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